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General and Physical Chemistry* 


Optical Researches on the Constitution of Bismuth Com¬ 
pounds. Konr. Schafer and Fr. Hein (Zeitach. anorg, Ghem., 
1917, 100, 249—303).-—Optical differences between ions and un¬ 
dissociated molecules may be due to a change in the composition of 
the chromophore through dissociation, or more probably to the fact 
that the absorption spectrum is dependent on the degree of solva¬ 
tion of the (“liromoplioric cation. The dissociation of a salt /id 
with a coloured cation may 1)© represented by the scheme; 

KA C A '(° J1 *)*H “> [JC(OH 2 j/i]’ + A'. 

The degree of completion of dissociation at any dilution depends 
on the relative strengths of the affinities K <--> A and K solvent, 
and the solution may com© 1 ' to a condition of optical equilibrium 
before complete dissociation. If the force K <--$>■ A is strong, dis¬ 
sociation is incomplete and the anion remains combined with the 
chromophoric complex. This condition of affairs probably obtains 
in the case of the bismuth haloids. 

Solutions of bismuth chloride in aqueous hydrochloric acid show 
a deep absorption band having its apex at 1 /A = 3070. Since the 
depth and persistence of the band are both increased by increasing 
the concentration of the acid, it is probable that there is. formed 
in solution a complex bismuthchlorhydric acid. In weaker acid 
solutions, although the depth of the absorption band is less than 
with stronger acid, the Intensity in the neighbourhood of the band 
minimum' i& much greater* This is taken as evidence of the forma- 
* VOL. GXIV* IL ' 1 
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tion of bismuthyl complexes in such solutions. Proof ol Hus is 
famished by the observation that weakly acid solutions of bismuth 
chloride in equilibrium with solid bismuth oxychloride show an 
even greater intensity at. the minimum point with an increases 
the width of the band. The absorption curves of bismuth chloride' 
in ammonium chloride solutions are practically the same as in 
hydrochloric acid solutions. 

Solutions of bismuth chloride in dry ether or ethyl acetate give 
probably the true absorption band of the salt itself. The hand is 
farther in the ultra-violet than in hydrochloric acid solutions, having 
its maximum near 1/A = 3400, and is shallower, Addition ot 
hydrochloric acid and a very smalt quantity of water to the ethereal 
solution, however, shifts the band back to the same position as in 
the aqueous acid solutions. The remarkable effect of the water 
makes it seem probable that the absorbing complexes are of the 
type 

[ BiC1 ><OH k 

By leading dry hydrogen chloride into an ethereal solution of 
bismuth chloride, a new” compound, BiCh,IICl, 2 0Et 2 , was isolated, 
in the form of a colourless, viscous oil. 

Bismuth bromide in aqueous hydrobromic acid is similar to 
bismuth chloride, the absorption band being shifted into the visible 
spectrum with its maximum near 1/A — 2700. In ether, the band 
is shifted towards the violet, and there is only a suggestion of 
selective absorption. Addition of hydrogen bromide to the ether 
solution, however, immediately brings the band back to 1 /A = 2700, 
without the addition of water. The inference is that the absorbing 
complex is a simple bismuthbromhydric acid. 

Two new compounds of bismuth bromide were isolated in ihe 
form of unstable hygroscopic powders, their compositions heinv 
H 2 BiBr»,40Et> and H 2 ,BiBr ; -,10OEt 2 . 

Bismuthyl compounds, such as potassium tribisumthyl tartrate 
and compounds with glycerol and mannitol, show only general 
absorption in the region of the bismuth chloride band in ether. 
Bismuth nitrate, sulphate, and perchlorate in aqueous solutions of 
their respective acids show slight general absorption in the ultra¬ 
violet. The conclusion is drawn that, since bismuth ions and 
bismuthyl compounds show no absorption bands, the bismuth 
haloids must be classed with abnormal salts of the type of mercuric 
cyanide. 

^Bismuth trimethyl in alcohol, bismuth triphenyl in ether, and 
bismuth triphenyl dichloride in chloroform all show fairly strong 
general absorption in the ultra-violet. For the preparation of 
bismuth trimethyl, a new method was devised, using' Griguard's 
reagent. E. IT. B. 

Tlie Influence of Solvents on the Absorption of Light by 
Dissolved Substances. A. Hantzsch ( Ben , 1917,50,1413 — 1421). 
—From earlier investigations, it is probable that the 'accuracy of 


H or 


BiCl 


Cl., 

*OHo 


H, 



GENERAL AND PHYSICAL CHEMISTRY. 


the optical absorption method tor Llie examination of keto-enol 
equilibria with ethyl aectoaeetate and similar substances is not 
seriously influenced by the. formation of additive compounds 
between solute and solvent. Evidence to this effect is also supplied 
by the behaviour of the structurally simple. Irinitrotriphenylearbinol, 
which exhibits almost identical absorption curves in methyl alcohol 
and in chloroform, although, with these substances it forms isohtble 
additive compounds, OI : I-C(C 0 HpNO.,) a ,CH,OII and 
0H-C(C fl H 4 -N0 2 )s,CHCl 3 

respectively. The character of the absorption by trinitrotriphenyl- 
carbinol, and presumably by all substances of definite and fixed 
constitution, is therefore not appreciably affected by combination 
with the solvent. The tact that acetic acid in the pure condition 
and in concentrated aqueous solution possesses identical absorptive 
properties for light (Hantzsch, A., 1914, ii, 5) proves that mere 
hydration also is without optical effect, and even association into 
the bimolecular condition, as experienced with acetic acid and 
with trichloroacetic acid, has no marked influence in this direction; 
a parallelism is suggested between the formation of such unstable 
molecular compounds in which the combined molecules are alike 
and unlike, the processes being described respectively as homo¬ 
geneous and heterogeneous association. Heterogeneous association 
with an optically transparent, medium is generally accompanied by 
a slight change in the absorption curve of the solute, but the 
general nature of the absorption remains unaltered. As very few 
substances can be regarded as completely saturated, slight changes 
in the absorption spectrum may be met frequently. In contrast 
with such cases stands the behaviour of substances which in 
different solvents show essentially diverse absorption, clue to definite 
constitutional modification, the extent of which is influenced by 
the solvent; tautomeric substances present the best known examples 
of this class. In considerations such as these, care is necessary to 
avoid confusion with eases in which chemical reaction occurs 
between solvent and solute, with the formation of new substances 
possessing absorptive properties different from those of the solute; 
the medium is then better described as a pseudo-solvent. Chloral 
and alloxan dissolved in water undergo loss of the ketonie oxygen 
with replacement by two hydroxyl groups, and this definite struc¬ 
tural change produces* a corresponding marked alteration in the 
absorption spectrum of each. From the point of view now under 
consideration, genuine solvents either give rise to no marked 
“ solvate ” formation or form unstable and feeble heterogeneous 
association products involving only trivial chemical and optical 
alteration; they may, however, by affecting the stability of the 
solvates, influence the equilibrium between the- stable and meta¬ 
stable forms of a tautomeric substance, and thereby produce 
material alteration in the chemical constitution and optical 
properties. It is necessary to remember the possibility that a 
liquid may act concurrently in two different ways, partly as a 
genuine solvent and partly as a' pseudo-solvent with chemical 

1—2 
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action,, thus giving rise to an equilibrium between solvates and 
chemical compounds. Ih 1A T, 


The Constitution of Carboxylic Acids and the Optical 
and Chemical Processes in the Formation of Esters, Salts, 

and Ions, A. IIaxtzsch (/>;•., 1917, 50, 112*2.1 157. Compare 

preceding abstract).—The ordinary structural formula !i*(.K>OJl 
for tlie carboxylic acids is insufficient for many purposes, and fails, 
for example, to explain satisfactorily the relative ease with which 
the hydrogen of the hydroxyl group undergoes scission by electro¬ 
lytic dissociation. 'The optical absorptive characteristics of the 
organic acids and their derivatives also demand an improved 
method for formulating the structure of the acids; thus the salts 
of a fatty acid with the alkali or alkaline earth metals are optic¬ 
ally identical with one another, as also are the alkyl esters, but 
the esters always exhibit a more marked absorption than the salts, 
whilst the free acids commonly occupy an intermediate position, 
although in extreme cases they may become optically identical 
with the salts or with the esters; these optical differences can be 
due only to chemical, and therefore to constitutive, differences, 
because chemically and optically indifferent solvents have only a 
negligible effect on the absorption spectrum of the solute (see 
preceding abstract), association of a fatty acid, for example, acetic 
acid, does not affect the absorption, electrolytic dissociation is 
without influence on the optical absorption by fatty acids, and 
the mere replacement of the hydrogen of an acid by an alkyl 
radicle leaves the absorption spectrum practically unchanged. 
Investigation of trichloroacetic acid demonstrates that in solution 
in water or light petroleum the acid possesses optical properties 
coincident with those of aqueous solutions of the salts, but that in 
alcohol or ether the absorption by the acid is identical with that 
of solutions of the esters in alcohol, ether, or light petroleum, the 
two absorption curves being quite distinct ; this difference cannot 
be explained by assuming the formation of an acid ortho-ester in 
alcoholic solutions of the acid, because ortho-esters, being more 
saturated, should possess more feeble absorptive powers, whereas 
the alcoholic solutions of trichloroacetic acid give the absorption 
band nearer the visible spectrum. The conclusion is therefore 
drawn that whilst the alkyl groups in the alkyl esters are attached 
to an oxygen atom in the usually accepted manner, the ionisable 
atoms are attached to both oxygen atoms, the structure of the 


salts and acid being representable by the formulae G01 8 *C<Cq j M 
and C01 8 *0 <q)h respectively, these constitutions being analogous 


to Werner’s method of expressing the ionisability of inorganic 
salts by “ionogenic” linkings; the formula B*CO*OH therefore is 
that of a pseudo -acid corresponding with a true acid of the struc¬ 
ture B‘0 <q|h. Although trichloroacetic acid from its absorjv 
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lion spectrum appears to lie of the former constitution in alcoholic 
or ethereal solution, and of the latter constitution in water or 
light petroleum, the phenomenon is in reality one of equilibrium, 
and by more sensitive methods of examination, for example, by 
means of the electrical conductivity, it is possible to detect the 
presence of a definite, although small, proportion of the true acid 
modification in the alcoholic solution. The- behaviour of other 
carboxylic acids is of the same general character as that of tri¬ 
chloroacetic acid, but somewhat less simple, solutions in alcohol or 
ether containing the acid almost entirely in the pseudo-modifica¬ 
tion, whilst the acid in the free state or when dissolved in light 
petroleum or water consists of a mixture of the pseudo- and true 
acid modifications in equilibrium. In this case, the relation between 
the esters, the free acid, and the salts may he represented by the 
scheme: R*C0»0-C r ,H 2H+ . i ,K*C0*0H = R*C0 2 :H,R*G0 2 :Mthe 
position of the equilibrium for the free acid will be dependent on 
the specific nature of the acid and on the character of the solvent, 
the latter influencing the relative stability of the two modifications 
by the formation of solvates; thus, with trichloroacetic acid in 
aqueous solution, the hydrate, GCl ; pC0 2 *H,(OHo), 0 , is stable, 
whereas in alcoholic solution, the alcoholate, CCLp C0 2 t H, (C 2 1I (; 0) , 
is unstable and tends to change into the stable alcoholate, 

CCLp CO ■ OH, (C 2 H ( ,0) n 

(compare preceding abstract). The position of equilibrium between 
the two modifications of a carboxylic acid will be directly con¬ 
nected with the strength of the acid, so that with successive replace¬ 
ment of the hydrogen in acetic acid by chlorine, the absorption spec¬ 
trum of the product in the pure condition or in solution, in light 
petroleum will gradually approach that of the salts; with a very 
strong acid such as trichloroacetic acid, the constitution under the 
conditions named will* be exclusively of the true acid type, and the 
absorption will therefore be identical with that of the salts, as ex¬ 
periment actually shows. On account of impurities difficult to 
remove, the identity of the absorption curves for all salts of the same 
acid has occasionally not been realised, but with pure materials, the 
simplicity of the relations becomes evident (compare Hantzsch, 
A., 1913, ii, 893; 1914, ii, 5, 230). Confirmatory details are given 
of the results of spectrum absorption experiments and considera¬ 
tions with acetic acid, chloroacetic acid, and formic acid, their 
salts and esters, whilst in analogy with the above considerations, 
nitric acid is represented by the two constitutional formula; 
NOyOH and NO s *H, from which the esters and salts are respec¬ 
tively derived. 

In explanation of the noteworthy fact that alcohol affects the 
optical properties of the salts of fatty acids in a similar manner 
to, but in a less degree than those of the free acids, it is suggested 
that whereas in aqueous solution the salts correspond with the 
true acid constitution, the effect of alcohol is to cause a partial 
transformation of the “ true salts,” into pseudo-salts ” 

of the structure R*COOM; the tendency to the formation of 
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pseudo-salts will be greater the less positive the .nature of the cation 
and the less negative the nature of the anion. 

The suggestion is made that the simultaneous attachment of an 
iouisable hydrogen (or metal) atom at two oxygen atoms, which 
is termed the ‘Monogenic condition, 1 ' is of greater significance than 
the mere presence of hydrogen ion or the occurrence of ionisation ; 
for example, ethyl diazoacetate is extremely rapidly decomposer! 
by trichloroacetic acid in light petroleum, whereas in alcohol the 
reaction is exceedingly slow, and in ethereal solution does not occur 
at all ; the difference in behaviour is due to the difference between 
the true acid and pseudo-acid modifications of trichloroacetic acid, 
and the catalytic effect commonly attributed to hydrogen ion is 
in reality clue to the hydrogen atom ionogeiucally fixed in the 
molecule of the true acid (see also Snethlage, A., 1915, ii, 015, 825). 
Mere ionisation causes no alteration in the optical absorptive 
properties of a substance, blit this absence of alteration is charac¬ 
teristic also of the conversion of transparent metallic salts into 
aquosalts and of the formation of hydrates and solvates; any 
apparent exceptions to this rule are to be attributed to chemical 
or structural change in the acid, as described above for the fatty 
acids; this also under the influence of solvate formation accounts 
for the frequently observed effect of solvents which otherwise might 
be expected to be without action on the ultra-violet absorption of 
the solute. D. F. T. 

Tli© Hypothesis of the Existence of a Third Simple 
Radioactive Substance in the Uranium Pleiad. A. Piocakd 
(A rah. Set. phys. it at., 1917, [iv], 44, 161—164).—The hypothesis 
is that actinium is not derived from either uranium-/ or 
uranium-//, but from a third isotope of uranium, called Actio- 
uranium (AcU), which does not belong to the uranium-radium 
family, but is a primary radio-element at- the head of the actinium 
family, with atomic weight greater than that of uranium. If 238 
is the atomic weight of uranium-/ and 240 that of acti non rani tun, 
the actual atomic weight found for uranium, 238*16, would be 
explained, and also how it is that the atomic weight of radium 
and of lead, derived from uranium-/, are resjjectively exactly 226 
and 206. It is considered incomprehensible and without analogy 
to .suppose that an atom can transform itself in two different ways 
by emitting an a-particle, and uranium-7 is regarded as the pro¬ 
duct of the a-ray change of actiiiouranium. In the Geiger-Nuttall 
relation the values of the constants are the same for all members 
of the same family, and the difference in the constants for the 
radium and actinium families indicates that the actinium family 
is completely distinct from that of the radium family. F. S. 

Electrical Double Refraction in Binary Liquid Mixtures, 
C. Bergholm (Ann, Pht/itk, 1917, [iv], 53, 169—176).—The varia¬ 
tion of the electric double refraction of binary mixtures with the 
composition has been examined in the case of mixtures of carbon 
d sulphide and ///-xylene, carbon disulphide and carbon tefcra- 



GENERAL AND PHYSICAL CHEMISTRY. ii. 7 

chloride, chlorobenzene and carbon tetrachloride, chlorobenzene and 
/mxylene, and also carbon disulphide and chloroform. The data 
obtained for the first pair of liquids agree with the values calcu¬ 
lated .from the mixture rule, but this does not express the behaviour 
of the remaining pairs of liquids. H. M. D. 

Influence of Pressure on the Electrical Conductivity of 
Pur© Metals according to E. Griineisen’s Theory. II. 
Bengt Beckman (Physlkal, Zcitsch 1917, 18, 507—509. Compare 
A., 1915, ii, 134).—The influence of pressure oh the electrical con¬ 
ductivity of thallium, tantalum, molybdenum, and tungsten has 
been measured for pressures varying from 700 to 2000 atmospheres. 
The pressure-coefficient found by experiment is in all cases greater 
than the value derived from Griineisen’s theory. H. M. D. 

Transmission of a Detonation in Liquid Explosives. 
R. Becker (Zeitsch. Elcktrovliem 1917, 23, 304—308).—A theo¬ 
retical paper, in which the elevation of temperature produced in 
ethyl ether (i) by adiabatic compression, and (ii) by a compression 
wave, is deduced. The value is calculated by formula; which are 
derived in the paper for pressures between 100 and 100,000 atmo¬ 
spheres. The following values of (7b - r l\) are obtained (i) for 
adiabatic compression: 100 atms., 1’6°~:; 1000 atms., 15*6°; 10,000 
aims., 85°; and 100,000 atms., 245°; (ii) for a compression wave: 
100 atms., 1*6°,; 1000 atms., 15*6 Q ; 10,000 atms., 113°; and 100,000 
aims., 975°. These calculations are made on the basis that (J p is 
constant and that the Tamm aim equation of condition is valid. 
Asa ,result of the calculations, it is suggested that the detonation of 
glyceryl nitrate is to be explained by the rise of temperature which 
accompanies the enormous increase of pressure. J. F. S. 

Molecular Attraction. XV. Specific Heats of the 
Elements and some Energy Changes. II. J. E. Mills 
(J. Physical Ohern., 1917, 21, 623 -643. Compare A., 1917, 

ii, 356)..The atomic heat curves of a number of elements are 

compared, and it is shown that if the total energy required to raise 
a monatomic element from absolute zero and transform it into 
liquid at the melting point is divided, by the absolute melting tem¬ 
perature a number is obtained which’is nearly the same as the 
specific heat of the liquid element at its melting point. The energy 
contents of liquid elements at their respective melting points are 
approximately proportional to the absolute melting temperatures. 
The values fall between 7*5 7 1 and 8*5 T calories per gram atom. 

On the assumption that the attractive forces between molecules 
operate in accordance with the inverse square law, it is possible to 
calculate the energy contents of the liquid elements at their melting 
points, the results 'so obtained being generally in good agreement 
with the, values derived from the atomic heat curves, and the latent 
heats of fusion.' ’ H, M. D. 
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Isothermal® of Diatomic Substances and their Binary 
Mixtures. XIX. A Preliminary Determination of the 
Critical Point of Hydrogen* H. Iyamkhlinuh Onniss, (A A. 
CeommeliNj and P. G. Oath (2*roc. K, A had. Wctensch. Amster¬ 
dam^ 1917, 20, 178—184). — The development of the hydrogen 
vapour thermostat for the maintenance of low temperatures within 
±0*01° has enabled the authors to determine the critical tempera¬ 
ture and pressure of hydrogen. The values .recorded are !T (; —33T8° 
(abs.) and p tl ~ 12*80 atm. 

The equation of the rectilinear diameter is 7 /=-f 0*0443 6 — 
O'QGOSOBjfh which gives ^. = 0*0310 for the critical density. 

H. M. I). 

The Critical Temperature and Pressure of Mercury and 
Phosphorus. J. J. van La ah (Proc. K.Ahad. Wctensch. Amsterdam, 
1917, 20, 138—148).—In the light of the measurements of the 
vapour pressures of mercury recorded by Cailletet, Colardeau, and 
Riviere, the author has recalculated the critical data, the values 
obtained being 2^ = 1172° (absolute), p c = 180 atmospheres, and 
<7 C = 3*3. The values of &„ = 149 x 10~ 5 and of \f <v T = 10*74 x X0~ 2 are 
also recorded. 

The fact that a much higher critical temperature (1260°) was 
obtained in a previous paper (A., 1916, ii, 610) is attributed to 
anomalies in the behaviour of mercury at temperatures below 
500°. 

The available data for the vapour pressure of liquid phosphorus 
lead to T 0 = 948° (absolute) and p c =80 atmospheres. H. M. D. 

Physical Behaviour and Molecular Properties of Liquids. 
W. Hehz (Zeitsch. ElePtrocheni 1917, 23, 301).—In previous 
papers (A., 1915, ii, 682, 823; 1917, ii, 194) the author has shown 
that the solubility of organic liquids is dependent on the molecular 
diameter, and that the molecular diameter increases regularly with 
the number of carbon atoms in the molecule. In the present paper 
the author continues his theoretical researches. It is shown that 
the latent heat of vaporisation in homologous series decreases with 
increasing number of carbon atoms in the molecule and also with 
increasing molecular diameter. It is also shown that the dielectric 
constant for homologous series of -organic liquids decreases with 
increasing number of carbon atoms and with increasing molecular 
diameter. " J. p. S. 

Molecular Association of Compounds of Carbon, Hydrogen, 
and Oxygen deduced from the Boiling Point and the 
Density at the Temperature, W, P. Jorissen (Cham, Weekblad , 
1917, 14, 1022—1025).—The number of atoms in the molecule (n) 
of certain hydrocarbons and oxy-derivatives is given by the expres¬ 
sion n = (193d/ 2 ) / (T% p , d&p), in which M is the molecular weight, 
T bp the absolute boiling point at one atmosphere, and the den¬ 
sity at the boiling point. A. J, W* 
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The Boiling Point Line of the System: Hexane-Nitro- 
benzene* E. H. Buchner ( Proe. K. Akarf. Wetensch. Amsterdam , 
1917, 20, 322—325).—When the boiling point of the mixture is? 
plotted against the molecular proportion of nitrobenzene, a curve is 
obtained which indicates that the initial rate of increase in the 
temperature is large by comparison with the slow rate of increase 
for solutions' containing 10—60% of nitrobenzene. The curve is 
inflected, and rises sharply as the proportion of nitrobenzene is 
further increased. This form of curve has been found previously 
for several pairs of liquids of limited, miscibility at temperatures 
above the critical solution temperature. 

The boiling point data indicate that this pair of liquids does not 
exhibit a maximum vapour pressure. This is in agreement with 
the general rule according to which such maxima are not to he 
expected when the boiling points of the components differ by more 
than about 100°. H. M. I). 

The Diffusion of Mercury Vapour in a Vacuum* Marcel 
Guichargd (Bull. Soc. chim., 1917, [iv], 21, 237—238).—To prevent 
the diffusion of mercury vapour from the pump to a tube, which 
contains a substance capable of absorbing mercury vapour and is 
being evacuated, it is advised either to introduce a second tube 
containing the same substance between the experimental tube and 
the pump, or to interpose a tube cooled sufficiently to cause the 
mercury vapour to condense. W. G. 

Kinetic Theory of the Ideal Dilute Solution. 8. A. Shorter 
(Phil. Mag., 1917, [vi], 34, 521—525).—A criticism of the argu¬ 
ments set forth by Tinker in a recent paper on the theory of binary 
liquid mixtures (A., 1917, ii, 294). This theory, which is based on 
the application of the Dieteriei equation to binary mixtures, was 
said to lead to Raoult’s law. The author points out that the deduc¬ 
tion involves a mathematical error, and when this error is cor¬ 
rected, the tlieery yields a relation which is quite different from 
Raoult’s law. A. similar error is involved in the deduction of the 
expression for the osmotic pressure of a dilute solution, and the 
supposed agreement between observation and theory is fictitious. 
The failure of the theory when applied to actual facts is attribut¬ 
able to the circumstance that it takes no account of changes in the 
intermolecular forces which ensue when the solute is added to the 
solvent. H. M. D. 

Kinetic Theory of the Ideal Dilute Solution. Frank Tinker 
(Phil. Mag., 1917, [vi], 34, 526—527).-—A reply to Shorter’s criti¬ 
cism of the author’s theory (compare previous abstract). 

H. M. D. 

The Structure of the Crystalline Forms of Silica,' Iron 
Disulphide, Zinc Sulphide, and Calcium Carbonate* / J. 
Reckbnkamf (Oentr. Mm.,, 1917, 353—365, 393—407. Compare 
A., 1917, ii, 296).— 1 The axial ratios of quartz and of tridymite are 
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very closely related to those of rhombohedra derived. from the 
cube, one diagonal of the cube being considered the trigonal axis 
of the rhorabohedron. The author "considers that the structures 
of these crystals as, well as those of pyrites, zinc blende, sodium and 
potassium chlorides, calespar, etc., are closely related to the lace 
centred cubic lattice. Tills conclusion is in agreement with the 
author s theory of the relationship between the atomic weights 
of the elements and the sizes of the spheres of influence of the atoms 
which determine the inter-atomic distances in the crystal. The 
author does not accept the structure for quartz suggested by Bragg. 

E. Jil. 11 . . 

Tii© Colloidal Mature o! Colophony. 1. Ludwiu Paul 
(K oil old Zeiiseh., 1917, 21, 115—121).—See this vol., i, 25. 

Stability of Emulsions in the Constricted Tube and 
Marble Device for Aiiaerobiosxs. Ivan C. Hall (J. Physical 
(diem., 1917, 21, 609—622).—The stability of oil-water emulsions 
in certain forms of culture tube 'has been found to be due to the 
protection from evaporation which these devices afford. Methods 
for the distinction of disperse phase from dispersive medium arc 
discussed. [See also J. Soc. Client. Ind., 1917, 37, 13a. ] 

H. M. I). 

Tli© Temperature of Ignition of Gaseous Mixtures. Jamils 
Wallace McDavid (T., 1917, 111 , 1003 — 1015). —Inmost of the 
methods previously employed for the determination of the ignition- 
temperature, the possibility is not excluded that slow combustion 
occurs before the ignition-temperature is reached, with the result 
that sufficient heat is generated to raise the remainder of the 
gaseous mixture to its ignition point. A new method is described 
in which the time factor is eliminated as far as possible, the method 
consisting in the ignition of a small volume of the gaseous mixture, 
contained in a soap bubble, by means of an electrically heated wire 
or other red hot body, the temperature being noted at which igni¬ 
tion just takes place. 

The ignition temperatures of mixtures of various inflammable 
gases with air have been determined, and the results obtained show 
that the method not only gives a sharp ignition point, but that it 
is very suitable for comparative determinations. When the soap 
bubbles are not too large, instantaneous ignition occurs, and the 
ignition temperatures obtained under these conditions are regarded 
as the true values. When larger bubbles are used, the inflammable 
mixture ignites at a somewhat lower temperature, but this is prob¬ 
ably clue to the fact that slow combustion precedes the ignition, 
which is quite perceptibly delayed. H. M. I). 

Tli© 11 Uniform Movement f ? during the Propagation 
of Flame- Walter Mason and'‘R ichard 'Vernon Wheeler (T,, 
1917, 111, 1044—1057).'—According to the theoretical considera¬ 
tions advanced by Mallard and Le Chatelier (Ann, dm, Mines, 
1883 5 [viii], 4, 274), the speed of the u uniform movement/ r which 
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characterises the propagation of flame through inflammable mix¬ 
tures under suitable conditions', should be directly proportional to 
(T — f) and inversely proportional to (f — ti), where T is the com¬ 
bustion temperature, t the ignition temperature, and 0 the initial 
temperature of the combustible mixture, provided that the mix¬ 
tures considered have the same thermal conductivity. 

In order to obtain data to test this conclusion, measurements 
have been made of the velocity of’the ‘'uniform movement” in a 
series of mixtures of methane, oxygen, and nitrogen. The ignition 
temperatures have also been determined and the combustion tem¬ 
peratures calculated. It is found that the above relation is very 
nearly true so long as the oxygen in the mixtures is in excess of 
that required for complete combustion. When the amount of 
oxygen present is less than this, the observed velocity of the “ uni¬ 
form movement” is less than that calculated from the ratio 
(T — t )/(/ — 0). In the case of upper limit .mixtures, the deviation 
is considerable. From this it is inferred that the calculated com¬ 
bustion temperature is not attained when the oxygen is deficient in 
quantity, for in these circumstances the combustion process is 
more protracted, and there is consequently an increased radiation 
loss through the walls of the tube (luring the propagation of the 
flame. 

With regard to the influence of the diameter of the tube on 
the speed of the “ uniform movement,” Mallard and Le Chatelier 
arrived at the conclusion that the speed will not be appreciably 
affected if the diameter is sufficiently great. This is probably true 
for tubes from 5 to 10 cm. in diameter, but in wider tubes the 
influence of convection currents introduces a factor which affects 
the speed to a considerable extent. Measurements of the speed for 
mixtures of methane and air in tubes varying from 2*5 to 96*5 cm. 
in diameter show that convection effects increase the speed in the 
wider tubes. It would thus seem that the ‘‘uniform movement” 
is a strictly limited phenomenon, obtainable only in tubes of which 
the diameter is large enough to prevent appreciable cooling by the 
walls, but small enough to suppress the disturbing influence of 
convection. 

The conditions necessary for obtaining the “uniform movement” 
of flame are discussed, and, in particular, attention is directed to 
the importance of the method of ignition. 1:1. M. I). 

Kinetics of the Alkaline Saponification of the Esters 
of Carbonic Acid. Anton Skiiabal ( Monahsh, 1917, 38, 305—318), 
—The rate of saponification of methyl and ethyl carbonate 
has been investigated at 25° in solutions containing sodium 
carbonate. The progress of the reaction, which may be represented 
by the equation R 2 C0 3 + Na^CO,,-i- 2ILO = 2NaHC6 3 + 2'ROH, was 
followed by titration with 0T A-hydrochloric acid in presence of 
phenolphthalein. The results obtained show that the rate of 
saponification of the esters is proportional to the concentration of 
the ester and of the hydroxyl ion. For the methyl ester, the 
bimolecular velocity coefficient & = 5’4, and for the. ethyl ester 
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1/6. These numbers are of the same order of magnitude as 
the coefficients for the corresponding esters of acetic add. In 
add solution, the esters are hydrolysed very slowly. 

Experiments made with sodium ethyl carbonate show that/ the 
second stage of the alkaline saponification takes place with very 
great velocity, and that this is also characteristic of the hydrolysis 
in acid solution. The kinetic data are discussed in reference to 
the constitution of carbonic acid, and in explanation of the relative 
rates of the first and second stages of hydrolysis, it is suggested 
that the second stage is not really a hydrolytic process, but is to 
be regarded as an intramolecular change corresponding with the 
equation OH*CO*OR ~C0 2 + RcQH. H. M. D. 

The Velocity of the Alkaline Saponification of Formic 
Esters. Anton Skrabal and Adolf Sperk (Monatsh., 1917, 38 ? 
191—201).—The rate of saponification of methyl and ethyl formate 
has been measured at 0° and at 25° by using a mixture of potassium 
iodide and iodate as dynamic regulator. In view of the fact that 
the esters form additive compounds with potassium tri-iodide, the 
active mass of the ester during the later stages of the reaction is 
less than that which would be calculated from the thiosulphate 
titrations of the liberated iodine. For this reason, the calculated 
saponification velocity coefficient falls as the reaction proceeds, 
and the correct values can only be obtained from the initial stages. 
These initial measurements give ft = 2’4xlO s for methyl formate 
and & = l*4xl0 3 for ethyl formate at 25°. These values are in 
agreement with those previously obtained by indirect measure¬ 
ments according to an electrochemical method (Eucken, A., 1910, 
ii, 279). ' H. M. D. 

Consecutive Reactions. The Saponification of Methyl 
Oxalate in Solutions containing Iodide and Iodate. Anwn 
Skrabal ( Monatsh 1917, 38, 159—189).—In the use of regulator 
mixtures for controlling the concentration of one of the reacting 
substances or one of the reaction products during the progress of a 
reaction, it is necessary to distinguish between static and dynamic 
regulators. In the case of static regulators, the velocity of the 
regulator reaction is very large in comparison with that of the 
reaction investigated, whilst the velocity of the regulator reaction 
may be of the same order or even much smaller than that of the 
reaction under examination if the regulator mixture is of the 
dynamic type. It is shown that the progress of a reaction which 
is regulated by a mixture of the dynamic group is such that the 
velocities of the two are mutually influenced in such a way that 
they keep in step. Whilst a mixture of the salts Na JIPO t and 
FaPL 2 P0 4 acts as a, static regulator in controlling the hydrogen 
, ion concentration of a solution, a mixture of potassium iodide and 
iodate behaves as a dynamic regulator. 

This mixture has been used in' the determination of the velocity 
coefficients corresponding with the first and second stages in the 
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saponification of methyl oxalate. From the observed rate at which 
iodine is formed, it .is possible to calculate the saponification 
coefficients. Th© experiments with methyl oxalate and potassium 
methyl oxalate give 1* = 1*2 x 10° for the first stage and k = 1*94 x 10* 
for th© second stage respectively. These values agree satisfac¬ 
torily with those obtained in previous measurements, in which use 
was made of a static regulator. 

Comparison of the two series of experiments shows that the 
determination of the rate of saponification of methyl oxalate can 
be effected much more conveniently and accurately by using an 
iodide-iodate mixture as regulator than by the use of a mixture 
of sodium dihydrogen and disodium hydrogen phosphate. It is 
probable that the use of iodide-iodate mixtures may be found useful 
in the investigation of many other reactions which proceed with 
conveniently measurable velocity when the hydrogen ion concen¬ 
tration is not far removed from that corresponding with the 
neutral point. H. M. D. 

History of Catalysis. H. J, Prins (Ghent, Weekblcul , 1917, 
14, 1000—1004).—A polemical paper in support of the author’s 
views on catalysis, and criticising Boeseken’s “dislocation theory." 

A. J. W. 

Contact Catalysis. II. Fractional Combustion. Wildish 
I). Bancroft (J. Physical Ohem 1917, 21, 644—675. Compare 
A., 1917, ii, 566).—The paper consists for the most part of extracts 
from the literature relating to the fractional combustion of gases, 
and attention is directed to the circumstance that these observa¬ 
tions afford many examples of the selective influence of catalysts 
in determining the nature of the final products. At low tempera¬ 
tures, the influence of solid catalysts is very marked, and is one 
of the chief factors in determining which of two combustible gases 
will burn the more rapidly. At high temperatures, the influence 
of solid catalysts is greatly reduced and may be negligible, the 
reaction in this case taking place in the gaseous phase. 

By suitably varying the solid catalyst, it should be possible to 
realise all the possible intermediate stages in the fractional com¬ 
bustion of a mixture of two combustible gases from the complete 
combustion of the one to the complete combustion of the other. 

H, M. D. 

Contact Catalysis. Decomposition of Ethyl Alcohol. 

Carl J. Engender (J. Physical Ohem 1917, 21, 676-.704).— 

When th© vapour of ethyl alcohol is passed over heated metallic 
oxides or finely divided metals, it decomposes with the formation 
of ethylene and water or acetaldehyde and hydrogen, and the 
relative quantities of the two sets of products vary with the 
nature of the solid catalyst. 

Experiments made with alumina, silica, zirconium dioxide, and 
titanium dioxide show that the ratio of ethylene to hydrogen in 
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the product of l.ho reaction is reduced by mixing the alcohol wit h 
water. Similarly, it has been found that the addition of hydrogen 
to the alcohol vapour increases the proportion of ethylene when 
titanium dioxide is used as catalyst. .Further observations with 
this catalyst at 400° show that acetaldehyde is not decomposed to 
any great extent into methane and carbon monoxide, but that it 
promotes the formation of ethane by combination of ethylene and 
hydrogen. 

Ethyl ether when passed over alumina at 380° is decomposed 
almost quantitatively into ethylene and water. With titanium 
dioxide, the dehydrating action takes place very slowly. At 1210°, 
ethyl alcohol, when passed over alumina, gives ethyl ether as the 
chief product.. TI. M. D. 

The Determination of Atomic Weights. Marcel Gmoimm 
(Bull. ftoe. ehim ., 1917, [iv], 21, 238—241).—A general criticism 
of the methods used for determining atomic weights. Three con¬ 
ditions for such methods are given, namely: (1) as far as possible, 
analyse or synthesise oxygenated compounds; (2) perform simple 
chemical reactions only requiring a very small number of auxiliary 
substances, avoiding contact with water, air, or inert gases ; (3) use 
complete methods, where all the compounds utilised or formed arc 
weighed. W, 0. 

Variable Atomic Weights^ with some Reference to 
Geologic Time. H. S. Shelton ( Ohem . Nmrs t 1917, 116, 
259—261).—-A criticism of the theory of isotopes in which the 
author contends that the known facts do not warrant the conclusion 
that isotopic elements are inseparable. 

Estimates of geologic time based on radioactivity data are 
probably not nearly so precise as the statements of certain workers 
on radioactive problems would suggest. In view of the possible 
errors which are inherent in such estimates, it is considered that 
the radioactivity estimates are only of value in indicating the 
order of geologic eras. IT. M. I). 

Atomic Frequency and Atomic Number. Frequency 
Formula with Empirical Constants. IL Stanley A elen 
(Phil. Mag., 1917, [vi], 34, 478—487).—It is probable that some 
connexion exists between the characteristic frequency v of an 
element in the solid state and its atomic number iL, and an attempt 
is made to establish this by making use of the various formulas 
which have been put forward to express the relation, between the 
atomic frequency and other physical properties. These form ukc 
are more or less empirical, and in some cases yield values for the 
atomic frequency which differ appreciably. For the majority of 
the elements, however, the calculated frequencies are found to 
satisfy the relation Nv~nv A , in which n is a whole number (the 
frequency number) and y A a constant. The same element may 
have different frequency numbers for the different forms of the 
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solid element; hilt, broadly speaking, the value of n varies in a 
periodic .manner with the atomic number. The mean value of v A 
for the metallic elements is 21*3 x lO 1 *-. 11. M. D. 

Electronic Frequency and Atomic Number, H. Stanley 
Allen (/' hi /. AI ( t </., 1917, [vi], 34, 488—49(1 Compare preceding 
abstract).-—The electron frequencies calculated from the .maximum 
of the selective photo-electric effect, from the limiting photo-electric 
frequency, from the ionisation potential of gases, and from therm¬ 
ionic potentials appear to be related in a simple manner with the 
atomic number A 7 of the element concerned. If v is the calculated 
electron frequency, then iVv = z/v fl or Ah’ = (n + V) > [A in which v is 
an integer and v t} is the fundamental electronic frequency = 
3*289 x 10 ir \ The fundamental electronic frequency is thus about 
154- times the fundamental atomic frequency v A . H. M. I). 

■ Formulation, of the Law of Multiple Proportions* I). 
Balaeeff (/. ] n \ ( Jhem.y 1911, [ii|, 95, 397-—398).- -It is pointed 
out that it is only in the case of simple series of compounds of two 
elements that the masses of the one element which unite with the 
same mass of the other element are to one another in the ratio of 
simple integers. For example, whilst the masses of carbon which 
unite with .one part of hydrogen are in methane, ethylene, and 
acetylene respectively 3, 6, and 12, in methane, ethane, propane, 
hexane, eicosane, and anthracene they are 3, 4, 4*5, 5*143, 5*734, 
and 16*8. It would he better, therefore, to express the law as 
f * The masses of the different elements in a compound are directly 
proportional to their equivalent weights or to simple multiples of 
their equivalents.” J. 0. W. 

Absolute Determinations of Mass by means of the 
Micro-balance* J, Kramer (Ghem. Zeit, 1917, 41,778—774),— 
The ordinary form of torsion micro-balance is not suitable for direct 
weighings, and experiments have accordingly been made to ascer¬ 
tain the applicability of a balance of the usual type in the deter¬ 
mination of the weights of small quantities of substance. The 
balance described has a carrying capacity of 1 gram, the length of 
the beam is 154*4 mm., and its weight 7*825 grams. The addition 
of 0*1 mg. produces a displacement of the pointer amounting to 
48 divisions when the balance is unloaded, and this decreases to 
35 divisions for a load of 100 mg. and to 10 divisions for a load of 
1000 mg. Each division on the scale represents 0*35 mm. 

The results obtained with the balance, when suitable precautions 
are taken, are said to be quite satisfactory. II. M. D. 

Exact Weighings. Marcel Guicjiard (Bull Soe. ckim,, 1917, 
[iv] x 21, 233—235).—An examination of the temperature differ¬ 
ences between the two arms of a balance, due to the variation of 
external conditions. W. G. 

The Limitations of the Balance. Bertram Blount (T„ 
1917, 111, 1035—1039).—Series of weighings made by three inde¬ 
pendent observers on six balances of the best make showed variations 
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ranging from 0*4 to TG mg. during a period of four months. _These 
variations cannot be correlated with any known variation in the 
external conditions, The author is inclined ^ to attribute the 
observed in constancy to variations in the effective length of the 
arms of the balance resulting from fortuitous movements of the 
knife-edges. hi. 1VL J>. 

Tiie Weighing of Evacuated Tubes. Makcisi Guiohaiu) 
{Bull Soc. (‘him:, 1917, [iv], 21, 235—237).— The author prefers to 
use a sealed tube rather than one closed by a tap, and describes a 
method of weighing such an evacuated tube, filling it with gas, 
and determining the weight of gas thus entering. W. 6. 

The Centenary of Charles Gerliandt, (Sitpjil. Bull Soc . 
r/mm, 1918, 1—108).—An account of the proceedings of the meet¬ 
ing of the Societe chimique de France on December 8th, 1916, in 
celebration of the centenary of Charles Gerhardt. There is in-*, 
eluded in it a full account of Gerhardt's life and work by M. Marc 
Tiffenau, and a chronological list of his publications. 


Inorganic Chemistry. 


Action of Hydrogen Peroxide Solution on Lime-water 
and Iodine: Preparation of Ammonium Iodide. T. 0. N. 
Broeksmit (Pharm. Weekhlnd , 1917, 54, 1373—1374).—In pres¬ 
ence of hydrogen peroxide solution, iodine reacts with lime-water 
to form the iodide, with evolution of gas, and formation of only a 
trace of iodate. With ammonium hydroxide the reaction takes 
place in accordance with the equation 2NII a -h L> II 2 (X> = 2NH 4 I t- 
O a . * A. J. W. 

Reaction between Ozione and Hydrogen Peroxide, Victor 
Rothmund and Alexander Burg stalled, ( Monatsh ., 1917, 88, 
295—303. Compare A., 1913, ii, 773),—The velocity of the reac¬ 
tion between ozone and hydrogen peroxide has been examined in 
O'OLV-sulphuric acid solution at 0°, the two substances being sepa¬ 
rately estimated in the reaction mixture by the method described in 
a previous paper (A., 1913, ii, 524). In presence of relatively large 
quantities of hydrogen peroxide, the reaction may be represented 
by the equation H 2 0 2 + 0 3 = H 2 0 -f 20 2 , and the rat© of disappear¬ 
ance of the ozone follows closely the equation for a unimolecular 
reaction. When the ratio of hydrogen peroxide to ozone is smaller, 
the ozone disappears more rapidly than the hydrogen peroxide, and 
this inequality in the quantities of ozone and hydrogen peroxide 
which are ^ destroyed in a given interval of time increases as the 
concentration of the hydrogen peroxide is reduced. 
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The facts suggest that the interaction between ozone and hydro¬ 
gen peroxide is accompanied by the spontaneous decomposition of 
ozone and that hydrogen peroxide acts as a powerful catalyst in 
respect,to the latter reaction. This theory also offers an explana¬ 
tion of previously recorded observations on the rate of decomposi¬ 
tion of ozone in dilute sulphuric acid solution (compare A., 1913, 
ii, 489), for it is highly probable that the ozonisation of oxygen is 
accompanied by the formation of traces of hydrogen peroxide. 

H. M. D. 

Th.© Valencies of Nitrogen, Franz Wbngel ( Monatsh 1917, 
38, 267—293).—The author considers that no conclusive evidence 
has yet been put forward in support of the view that four of the 
nitrogen valencies bear the same relation to the fifth. Whilst 
certain chemical observations suggest that there are two pairs of 
valencies which are identical in relation to the fifth valency, 
physico-chemical data seem to indicate that there are three valen¬ 
cies which are identical with regard to the fifth valency. From this 
It is inferred that the fifth valency does not always represent one 
and the same valency unit. 

An attempt is made to account for the behaviour of nitrogen 
compounds on the assumption that the valencies of nitrogen are 
divisible into two distinct groups, one of which includes two and 
the other three valencies which are equal in all respects. When 
quinquevalent nitrogen is transformed into tervaleut nitrogen there 
is a loss of one valency from each group. This change is supposed 
to result in the formation of an intra-atomic double linking con¬ 
necting dissimilar nuclei. In support of this theory attention is 
directed to the similarity between the amines and ethylene deriv¬ 
atives in respect of their capacity to form additive compounds. 

It is said that this hypothesis affords a satisfactory account of 
the chemistry of nitrogen compounds. H. M. 1). 

Bisodmm Nitrite, an Additive Compound of Sodium 
Nitrite and Sodium. Edward Bradford Masted (T., 1917, 111, 
1016—1019).—When solutions of metallic sodium and sodium 
nitrite in anhydrous ammonia are mixed together, a brilliant, 
yellow substance is precipitated which has the composition NaJSFCX. 
The 'same substance is deposited on the cathode when a solution 
of sodium nitrite in perfectly anhydrous liquid ammonia is sub¬ 
jected to electrolysis. The substance is decomposed vigorously by 
water with the formation of sodium nitrite, sodium hydroxide, ami 
hydrogen. By passing a current of moist nitrogen over the di¬ 
sodium nitrite, the action is moderated, and the resulting solution 
is found to be free from hydro'xylamine and hyponitrite. 

BL M. D. 

Formation of Large Crystals in Zinc Rods and Wire. 
W. Fraenkel (Zeitsch. Blektrochem 1917, 23, 302—304).—It has 
been observed that large crystals are often found in zinc rods which 
have been worked mechanically. The author describes experiments 
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made with the object of ascertaining the conditions under which 
'these large crystals are formed and the reasons for their formation, 

■ Rods of zinc of varying diameter were subjected to a temperature 
just below the melting point of zinc for some time, and after cooling 
were broken and the structure of the break examined. In some 
cases it was found that a recrystallisation of the metal had oe~ 
curred, and that the cross-section of the break consisted of a single 
crystal, whilst in other cases only small crystals were observed. 
The author suggests possible explanations of the phenomenon, blit 
is unable to decide on any one of the suggestions as the cause. A 
number of microphotographs of sections of zinc rods before and 
after treatment are given in the paper. J. F. S. 

Action of Hydrogen Peroxide on the Neutral Salts of Lead. 
Y. Zotier (Bull. Soc. chim.y 1917, [iv], 21, 241—243. Compare A., 
1913, ii, 216, 465).—Neutral lead salts exert a more or less marked 
catalytic action on hydrogen peroxide. Using hydrogen peroxide 
(100 vols.), the catalysis is intense with soluble organic salts, and 
feeble with insoluble organic salts or mineral salts. With lead 
acetate one portion of the hydrogen peroxide yields lead peroxide, 
which then reacts with the remainder of the hydrogen peroxide, 
and at the end of the reaction there is no lead peroxide left. If the 
solid salt is used, the catalysis is at first moderate, but soon becomes 
violent and the mass becomes hot. The presence of acids lessens or 
hinders the catalysis by hindering the preliminary formation of 
the lead peroxide. [See also J . Soc. Chem , 2nd., 1918, 87 , 7a.] 

W. Gr. 

Some Compounds of Lead. Y. Zotxer (Bull. Soc . chim.y 
1917, [iv], 21, 244—246. Compare A., 1913, ii, 216, 465, and 
preceding abstract).—Pure lead peroxide may be prepared by the 
addition of hydrogen peroxide to a solution of lead nitrate in 20% 
sodium, hydroxide. Hydrogen peroxide may be used to differen¬ 
tiate between a normal and a basic lead salt. With the former it 
does not give any residual lead peroxide, but with the latter it 
does. Alkaline solutions of lead salts may be used as a delicate 
test for hydrogen peroxide, or conversely hydrogen peroxide in the 
presence of sodium hydroxide may be used as a delicate test for 
lead. 

Contrary to the general opinion, it is found that lead peroxide 
is slowly attacked by mineral acids or aqueous solutions of alkali 
hydroxides. The process is, in all cases, very slow, the rate varying 
with the acid or alkali used. 

By heating together at 150° equal weights of lead nitrate and 
50% sodium hydroxide, an amorphous red lead is obtained, but 
if the proportion of lead salt is halved and the temperature raised 
to 160°, a microcrystalline red oxide is obtained. [See also J. Soc. 
Chem. hid., 1918, 37, 7a.] W, G. 

The Dissociation Constants of Mercury Hydroxides. 
I. M. Kolthoff (Chem. Weekhlad, 1917, 14, 1016— 1022).—The 
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dissociation of mercury hydroxide solution is a step-by-step process, 
and can be represented by the scheme 

Hg(OH), = HgOHVfOH'; HgOH' = Ug* |OHt 

A. I W, 

Quantitative Investigations on the Corrosion ol Resistant 
Glass by Sodium Hydroxide. C. J. van 'Nieuwenbueg (Ghem . 
Weekblad, 1917, 14, 1034—1040).—A comparison of the effects 
produced by heating sodium hydroxide solution in Jena and 
Laborax flasks. A. J. W. 

The Production ol Colloidal Base Metals by Reduction of 
Solutions or Suspensions of Compounds at Higher 
Temperatures in the Presence of Protective Substances, 
Colloidal Nickel. 0. Kelber (Ber., 1917, 80 ? 1509—1512).—The 
knowledge that near 200° nickel oxide and some nickel salts can be 
reduced to metallic nickel by hydrogen, has been applied to the 
production of colloidal nickel by reducing solutions or suspensions 
in glycerol containing gelatin or gum arable as a protective colloid. 
For example, a solution of nickel formate and gelatin in glycerol 
at 200—210° when submitted to the action of a stream of hydrogen 
assumes a chestnut-brown colour. The colloidal solution remains 
unaltered in the air and is miscible with alcohol, but on treatment 
with water and centrifuging deposits the colloidal metal as a dark 
brown solid, containing 25—30% of nickel, which can again yield 
colloidal nickel solutions in dilute acetic acid, acidified water, 
glycerol, or alcohol. 

Other reducing agents can be applied to the same purpose; nickel 
formate at 220° in glycerol solution in the presence of gelatin, is 
reduced by hydrazine hydrate with formation of a colloidal nickel 
solution of similar properties to that just described. Formaldehyde, 
hydroxylamine, and hypophosphorous acid can also be applied as 
reducing agents for the purpose, whilst gum arabic can be used in 
place of gelatin. The nickel formate can be replaced by nickel 
acetate or freshly precipitated nickel hydroxide. D. F. T. 

Iso-and, Hetero-poly-acids. XV. 'Critical Researches on the 
Constitution, of the Hetero-poly-acids. Arthur Rosenheim and 
Johannes Ja niche (. ZeiUch . anorg. Ghem 1917, 100, 304—354. 
Compare A., 1913, i, 413; ii, 59; 1914, ii, 58; 1915, ii, 266, 468;- 
1916, ii, 333, 334; 1917, ii, 35),—A historical and theoretical paper 
in which the crystallographic, physical, and chemical properties of 
the iso- and hetero-poly-acids are summarised and the whole of the 
previous work is discussed. The earlier theories on the constitution 
of these acids are reviewed, including the application of Werner's 
co-ordination theory. The last is found to be unsatisfactory, but 
the modification of this theory suggested by Miolati (A., 1908, 
ii, 595) and extended by Rosenheim provides the most satisfactory 
elucidation of the constitution of these substances. E, H, R, 
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Analytical Chemistry. 


Mew Form o! Safety Pipette. A. S, Bkiieman (J. huh Eng, 
Ghent 1917, 9, 1047).—A three-way tap is attached to the top 
of an ordinary pipette by means of a short length of rubber tubing 
and a rubber bulb fitted with suitable valves is connected with 
the upper limb of the tap. The pipette is filled by pressing and 
releasing the bulb. The tap is then turned so as to admit air to the 
pipette, by which means the level of the liquid is lowered to the 
mark, and then delivered. W. P. S. 

Preparation of Ammonium Citrate Solution and the 
Estimation of Insoluble Phosphoric Acid. Philip MoG. 
S’huey (J. hid , E?ic/. Ghent., 1917, 9 , 1045).—Neutral ammonium 
citrate solution may be prepared by dissolving 1814*37 grams of 
citric acid in 6961 c.c. of water and 1760 c.c. of 28% ammonia, the 
water and ammonia being measured at 23°. The insoluble phos¬ 
phoric acid in acid phosphate may be estimated with practically 
identical results, whether or not the weighed portion has been washed 
previously with water, and preliminary washing of samples con¬ 
taining cyanamid© does not appear to be necessary. It may be im¬ 
portant to use a neutral ammonium citrate solution in the case of 
ground tankage, whale guano, meat guano, fish, and similar mate¬ 
rials which have not been strongly acidified. W. P. S. 

Micro-method for the .'Estimation of Inorganic Phos¬ 
phates in the Blood-serum. W. McKim Marriott and F. H. 
Haessleb (J. Biol. Ghem., 1917, 32, 241—243).-- Full details - of 
tne method previously described (compare Howland, Haessler, and 
Marriott, A., 1916, fi, 269). H. W. B. 

The Perchlorate Method for the Estimation of the Alkali 
Metals. Ih A. Gooch and G. It. Blake (Amer. J\ Rch, 1917, fiv], 
44, 381—386. Compare A., 1917, ii, 270).-—Tn this method it is 
unnecessary to use an alcoholic liquid saturated with the substance 
to be precipitated, since the volume of the solution (97% alcohol 
containing 0*1% of perchloric acid) used for washing the precipitate 
may be so restricted that tiie solubility of the precipitated per¬ 
chlorates is insignificant. A single evaporation with, a moderate 
excess of perchloric acid (0*1 c.c. for each 0*1 gram of salt) is not 
sufficient to convert considerable quantities of alkali chlorides (for 
example, 0*3 gram) completely into perchlorate; the residue should 
be treated with a further quantity of perchloric acid and again 
evaporated. For the separation of large amounts of insoluble per¬ 
chlorates from sodium perchlorate, the washed precipitate .should 
be dissolved in a small volume of water and the evaporation with 
perchloric acid repeated. In the case of rubidium perchlorate, the 
precipitate should be digested for fifteen minutes with the alcoholic 
washing solution. Xt is to be noted that perchloric acid has a dis¬ 
tinct solvent action on glass. [Bee also J, Soc . Ghem. Ind 1918, 
37, 21a.] w. P. g. ^ 
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■ Micro method lor the Estimation of Calcium and Mag¬ 
nesium in Blood-serum. W. McKim Marriott and John 
Howland (J, Biol Ghe?n„, 1917., 32,, 233—239).—Full details of 
the method previously described (compare Howland, Haessler, and 
Marriott, A., 1916, ii, 269). * ' JFL W. B. 

Estimation of the Metal Content of Powdered Metals. 
F. Hodes ( Zeitsch . angew . Ghem ., 1917, 30, 240).—The quantity 
of metallic tungsten in powdered tungsten which lias been prepared 
by reduction with carbon may be estimated by igniting a portion 
of the sample in an open crucible'; the increase in weight is due to 
oxidation of the metal to tungsten trioxide. As, however, the pow¬ 
dered metal usually contains small quantities of carbon and mois¬ 
ture, it is necessary to heat another portion of the sample in a 
current of oxygen, weigh the amounts of carbon dioxide and 4 water 
given off, and correct the first weight accordingly. W. P. S. 

iodometric Estimation of Copper and iron, Herm. Ley 
(Chem. Zeit 1917, 41, 763).—Soluble cupric and ferric salts both 
liberate iodine from potassium iodide in acetic acid solution, and 
the iodine set free is a measure of the amount of cupric and ferric 
salts present. When it is desired to estimate copper in the presence 
of iron, the latter may be precipitated as ferric phosphate, which 
is insoluble in acetic acid and does not react with potassium iodide; 
cupric phosphate, however, is readily soluble in acetic acid. The 
solution containing the cupric and ferric salts is treated with sodium 
phosphate solution, then acidified with acetic acid, potassium iodide 
is added, and the iodine is titrated with thiosulphate solution. The 
ferric salt is estimated by treating another portion of the original 
solution with potassium iodide and acetic acid, and titrating the 
liberated iodine; the difference between the volumes of thiosulphate 
solution used in the two titrations is equivalent to the quantity of 
ferric salt present. Aluminium and zinc do not interfere. 

W. P. S. 

Sensitive Reaction of Hydrogen Peroxide depending 
on the Formation of Bihydroxytartaric Acid. G. Denigi'os 
(Ann, Ghirn. anal , 1917, 22, 193).—A violet coloration is formed 
when a small quantity of dilute hydrogen peroxide solution is 
added to a mixture of 2 c.c. of 5% tartaric acid solution and 2 drops 
of 5% ammonium ferrous sulphate solution, and the mixture then 
treated with 6 drops of sodium hydroxide solution. The reaction 
may be obtained with a quantity of hydrogen peroxide not exceed¬ 
ing 0*05 mg. W. P._ S. 

■Estimation- of Glycerol by the Iodide Method, using 
Small Quantities of ’ Hydriodie Acid (Semimicro-iodide 
Method). B. Neumann (Zeitsch, angew, Chem,, 1917, 30, 
234—237).—The author find# that this method (compare A., 1902, 
ii, 111, 585; 1903, ii, 515) yields trustworthy results when only 
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about one-tenth of the usual quantities of sample and reagents are 
employed* The apparatus used has about one-eighth of the capa¬ 
city of the iodide apparatus described bv Stritar (A., 1904, ii, 95). 

W. P. S'. 

Oxidation of Organic Compounds with Chromic Acid* 
A, Windaxjs ( Zeitsch. physiol. Chem 1917, 100, 167 —169).-— 
Certain organic compounds readily yield acetone and acetaldehyde 
when treated with chromic acid. The products can be separated 
by distillation and recognised by conversion into the comparatively 
insoluble pmitrophenylhydrazoiies. In this way, cholesterol, 
coprosterol, and sitosterol, containing an isopropyl group, can be 
readily distinguished from the- somewhat similar bile acids, which 
do not yield any acetone or aldehyde when oxidised by chromic 
acid. 

Methylpentoses, such, as rhamnose, are similarly easily detected 
in the presence of other pentoses and hexoses by means of the 
chromic acid oxidation test. The test must be carried out under 
the prescribed conditions, involving the use of a solution of chromic 
acid in glacial acetic acid. If an excess of sulphuric acid is sub¬ 
stituted for the glacial acetic acid, Isevulose, and even dextrose, are 
found to yield acetaldehyde and other volatile products, which can 
form iodoform and insoluble p-nitropkenylhydrazones (compare 
Engfeldt, A., 1917, ii, 550). H. W. B. 

Formaldehyde as a Negative Catalyst in Sugar Reactions* 
H. Maggi and Gf. Woker (Ber., 1917, 50, 1331—1335),—Form¬ 
aldehyde hinders the reducing action of dextrose or maltose in 
the Moore-Heller and Rubner tests, and especially the reduction 
of methylene-blue or picramic acid. Although formaldehyde has 
a more powerful reducing action on Nylanders solution than the 
sugars, mixtures of them containing 1 c.c, of 40% formaldehyde 
to 0*5 c.c. of 1% dextrose or maltose do not affect this reagent, 
The aldehyde also hinders the reduction of Fehling and Pavy solu¬ 
tions by dextrose or maltose. J, C. W. 

Malic Acid and Citric Acid, T. C. N. Broeksmit (. Pharm. 
Weekblad, 1917, 54, 1371—1373).—Both malic acid and citric 
acid answer to the iodoform test, hut can be distinguished by the 
fact that barium malate is not precipitated either in neutral solu¬ 
tion or in presence of acetic acid. A. J. W. 

Probable Accuracy, in Whole Blood and Plasma, of 
Colorimetric Estimations of Creatinine and Creatine. 
Andrew Hunter and Walter R. Campbell (J. Biol . Chem., 1917, 
32, 195—231. Compare Wilson and Hass, A., 1917, i, 360, and 
Gettler and Oppenheimer, A., 1917, ii, 184).—The authors have 
prepared a series of curves showing the rate at which the colour 
utilised as the basis of a creatinine estimation develops, not only 
in pure aqueous solutions, but also in the various circumstances 
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in which it is applied to the analysis of blood. A comparison of 
these curves reveals the presence or absence of substances capable 
of producing a colour similar to that arising from creatinine. In 
plasma, the only -substance capable of simulating the reaction for 
creatinine is dextrose, and its influence on the estimation of 
creatinine is shown to be too small to have much practical import¬ 
ance. In whole blood, however, an unknown substance is present 
which, although reacting more slowly than creatinine, contributes 
in the Folin technique an appreciable fraction of the total colour 
developing within ten minutes. On laking the blood, a much 
larger amount of this unknown substance is set free and passes 
into the protein-free filtrate. The filtrates from autoclaved blood 
or plasma also contain relatively large quantities of the substance 
which reacts similarly to creatinine. 

A consideration of these results indicates that although the 
Folin method estimates the preformed creatinine of plasma with a 
satisfactory approximation to accuracy, the results obtained by the 
same method for the preformed creatinine of whole blood are on 
the average about 50% higher than the truth. The technique of 
Myers leads to a still greater exaggeration of the preformed 
creatinine of blood. The Folin method for creatine, whether 
applied to whole blood or to plasma, also gives decidedly erroneous 
results, liable to be in the former case about twice and in the 
latter about four times as high as the amount actually present. 

- H. W. B. 

Estimation of Faecal Indole. Olaf Bergelm (J. Biol Ohem 
1917, 32, 17—22).—The faeces are mixed with potassium hydroxide 
solution and the indole distilled over in an ordinary Kjeldahl dis¬ 
tillation apparatus. Any ammonia in the distillate is removed by 
a second distillation after acidifying with dilute sulphuric acid. 
The final distillate is treated with .sodium j8-naphthaquinone- 
sulphonate and alkali, and the blue indole compound formed ex¬ 
tracted with chloroform and estimated colorimetrically (compare 
Her ter and Foster, A,, 1906, h, 134, 910). H. W, B. 

Improvement of the Volumetric Method of Estimating 
Albumin by means of Potassium Ferrocyanide, Presence 
of Rapidly Decomposable Proteins in certain Urines* 
Ed. Justin Mueller (Bull Scl Pharmacol , 1917, 24, 221—224; 
from Ghem . Zentr 1917, ii, 325. Compare A., 1917, ii, 555).—In 
the previous communication the author has described a method of 
estimating albumin in urine, and pointed out that the immediate 
occurrence of the colour change with iron alum (after addition of 
3*5 c.c. of potassium ferrocyanide necessary for the saturation of 
the acidified water) is indicative of the absence of albumin. Sub¬ 
sequently, however, it has been observed that the colour change 
can also occur in the presence of readily decomposable proteins. 
Thee© differ from the albumins known in urology. They do not 
yield a precipitate when warmed or when treated with' acetic acid. 
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They are precipitated by warm trichloroacetic acid and give pre¬ 
cipitates with cold trichloroacetic acid, cold nitric acid, .and 
. Esbadh’s reagent, which gradually dissolve when warmed, A -cold 
solution of potassium ferrocyanide in acetic acid yields a pre¬ 
cipitate which is stable when warmed; saturated ammonium 
sulphate or sodium acetate solution gives a precipitate soluble in 
water, whilst precipitates are not produced by sodium chloride or 
magnesium sulphate. The proteins are readily hydrolysed when 
warmed or in acetic acid solution. They are rendered more stable 
by addition of ammonium sulphate. 

For the volumetric estimation, urine (50 c.c.) is treated with so 
much finely divided ammonium sulphate (8—9 grams) that a 
volume of 55 c.c. is attained; the solution is filtered, and 11 c.c. 
of the filtrate are used for the titration. H. W. 

Adaptation of Wmkler 7 s Method to Biological Work. 
W. J. Y. Ostekhout and A. K. C. Haas (J. Biol. 'Ghent 1917, 
32, 141—146).—The apparatus consists of two glass tubes 30 cm. 
long and 27 mm. in diameter joined together by rubber tubing and 
furnished with rubber stoppers at the free ends (all the rubber 
tubing and stoppers used in the apparatus should be coated with 
paraffin). One of the rubber stoppers is connected with a series 
of smaller glass tubes (13 mm. inside diameter) joined by rubber 
tubing with only enough space between them to permit the inser¬ 
tion of a clamp. The larger tubes are filled with the solution 
containing the organisms of which the oxygen metabolism is to be 
investigated. To estimate the oxygen in the solution at any time, 
the organisms are first allowed to gravitate to the bottom of the 
two tubes, and then the lower one, containing the organisms, is 
clamped olf and removed. The smaller tubes are then filled 
successively with alkaline potassium iodide, manganese chloride, 
and concentrated hydrochloric acid, each being separated from the 
other by means of the damps. By releasing the damps, the 
reagents are successively introduced into the oxygenated solution, 
and finally the contents are run into a beaker and titrated with 
thiosulphate, as in Winkler’s method for the estimation of oxygen 
in solutions. 

The advantages claimed for the apparatus are that it permits 
the removal of the organisms before adding the reagents, and also 
the addition of the reagents without danger of contamination by 
oxygen. Modifications are described whereby it is possible to take 
samples of the solution for analysis at intervals during an experi¬ 
ment. II. W. B. 
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Arc Spectrum of Tantalum on the International 
Scam H edwig Josewski (Zeitsoh. iviss. Photochem 1917, 17 
79—96). —Accurate measurements have been made of the wave- 
‘lengths of lines in the arc spectrum of tantalum between A 7000 
and A 2430. The observations, which are compared with those 
obtained previously by Exner and Haschek, also afford information 
relative to the intensity and the sharpness of the lines. 

1 There is no evidence of the occurrence of pairs of lines with a 
constant difference of frequency as suggested by Paulson (compare 
A., 1915, ii, 196). EL M. D. 

The Photographic Spectra of Meteorites. 8m William 
Crookes (Phil. Trans., 1917, [A], 2 . 17 , 411—430).—The spectra of 
thirty meteorites have been examined with the aid of a spectro¬ 
graph characterised by certain novel features, which are described. 
The use of a quartz slit has given very satisfactory results, the 
difficulty attending the production of a true knife-edge being solved 
by making a very narrow bevel on the front of the quartz plate 
and thereby producing a jaw with an angle of 90°. The bevelled 
edge is quite opaque in consequence of refraction, and to prevent 
light passing through the fiat part of the plate, the plane surface 
of the quartz was coated with gold by cathode deposition. 

The most striking result derived from the spectral examination 
of the thirty aerolites is the similarity in composition and the small 
number of elements which are present. Making due allowance for 
differences in the photographic activity of the elements in then- 
arc spectra, it is found that only ten of the known elements are 
present. These elements are iron, chromium, magnesium, nickel, 
silicon, sodium, manganese, potassium, aluminium, and calcium, and 
of these, the first four only are present in quantity. Excepting the" 
results for three aerolites, it is found that the relative proportions 
of the several elements are approximately the same in all. This 
suggests that the aerolites have a common origin in the disruption 
of some stellar body for which the process of cosmical evolution is 
complete. The sxderites would appear to have a different origin, 
or may possibly have formed the solid nucleus or cor© from which 
the chromium and other elements have been separated, leaving the 
magnetic elements iron and nickel as a residue in the familiar ferro- 
riickel meteorites. i H. M, D. 

'Hydrogen and Calomel Electrodes. Gilbert N. Lewis, 
Thomas B. Brighton, and Reuben L. Sebastian (J. Amer. Ohem. 
Soc 1917, 39, 2245—2261. Compare Lewis and Randall, A., 1914, 
ii, 802).—TH© results of a number of investigations on.(i) the poten- 
tial of the hydrogen electrode in solutions of hydrochloric acid and 

vol. oariv. ii..' ’ , , ; 3 ^ 
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potassium hydroxide of various concentrations, (ii) the dissociation 
constant of water, (iii) the potential of calomel and silver chloride 
electrodes in. solutions of potassium chloride ^nd hydrochloric acid, 
(iv) methods of establishing definite and reproducible potentials 
at the boundaries between solutions, and (v) on improvements_ in 
the* experimental technique of such determinations, are recorded 
at some length. An electrolytic hydrogen generator which supplies 
a continuous stream of pure dry hydrogen is described. Electrodes 
of gold coated with a layer of iridium are recommended as the anon I* 
suitable for measuring hydrogen ion potentials, since they very 
rapidly acquire the correct potential and then remain constant. 
Pieces of apparatus are described in which the hydrogen, calomel., 
and silver chloride electrodes are most conveniently and accurately 
built up. A device for maintaining a constant and easily repro¬ 
ducible surface of contact between two liquids is also described. 
All measurements were made at 25°, and the following results, each 
the mean of many experiments, are given in the* paper: 

1. Hg,Hg6l,KCl 6=-0*0529 volt. 

2. Hg,HgCl,HCl 0*3Jf||KCl 0*l/Y,HgCl,Hg; e = 0*0278 volt. 

3. Ag,AgCl,Hd Q'1M\\KC1 01 M, AgCl,Ag; 6=0*0278 volt. 

4. Ag,AgCl,HCl 0*0lJ/||ElCl 0*01 M> AgCl,Ag; e = 0*0272 volt. 

The values of the B.M.F . in 2, 3, and 4 afford very; good con¬ 
firmation of the validity of the formula of Lewis and Sargent (A., 
1909, ii, 369) for calculating the potential difference between liquid 
surfaces. 

5. H 2 ,HC1 0*1 M, HgCl,Hg; 6 = 0*3989 volt. 

6. Hg,HCl 0*lJf||KGl 0*1 M, HgCl,Hg; e = Q*4267 volt. 

The value 0*4267 found for the combination 6 can be obtained 
by calculation from the experimental values of combinations 5 
and 2. 


7, H 2 ,HC1 0*011/, HgCl,Hg; c = 0*5105 volt. If this value is 
combined with that obtained from combination 8, the value of the 
combination 9 can be calculated, 

8, Hg,HgCl,HCl O-OldfiiKCI 0*01 1/, HgCI,Hg; € = 0*0272 volt. 

9, H 2 ,HC1 0*G11/||KC1 G’OLY, HgCl,Hg; € = 0*5377 volt. 

The difference between the B.M.F. of cells 5 and 7, that is 0*1116 
volt multiplied by F } (23074), gives the free energy of dilution of 
hydrochloric acid, which equals 2573 cals. Prom this value the 
degree of ionisation of 0*0/, 0*031/, and 0*00/ potassium chloride 
is found.to be respectively a=0*780, 0*865, and 0*930. 

^ a hing use of the foregoing potential values, the value of the 
'of the normal calomel electrode is calculated in terms of 
the value of the normal hydrogen electrode. The following values 
Are obtained: 11 ' ; , v ' ° ^ 


S «=0-0012 volt. 

> ° 01 ^ H 3 ; « = -0-0644 volt. 

( c ) H 2 ,H {M)\\N.M.' p €=0*2828 volt. 
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In all cases (a), (6), and (c), the contact) potential is eliminated. 
Consequently, it* the potential of the normal hydrogen electrode is 
taken as zero, the potential of the normal calomel electrode is 
-0'2828 volt. 

10. Ho,KOBE 0*LM||KC1 0*1 M, HgCl,Hg; e = 1*0833 volts. 

11. Ho,KOH O'OU/IIKCl 0*0L¥, HgCl,Hg; e = 1*0820 volts. 

The dissociation constant of water is calculated from the hypo¬ 
thetical combination e = 0*8278 volt, and 

the value E w = 1*012 x 1 6~ 14 obtained. It is shown that the values 
of the E.M.F. obtained when the gas pressure is changed do not 
vary more than 0*00001 volt from the values calculated from the 
thermodynamic equation. J. F. S. 

Free Energy of Hydrochloric Acid in Aqueous Solution* 
II, Arthur A. Noyes and James H. Ellis ( J . Amer . Chem . Soc . 7 
1917, 39, 2532—2544. Compare A., 1916, ii, 369).—In continuation 
of previous * measurements of the E.M.F. of cells of the type 
H 2 1HC11 HgCl | Hg, the authors have replaced the calomel electrode 
by a silver chloride electrode with the object of obtaining more 
accurate data for acid solutions of low concentration. Bata are 
recorded for solutions varying in concentration from 0*3 to 0*Q0L¥ 
at 15°, 25°, and 35°. The changes in the free energy and total 
energy attending the transfer of one gram-molecule of hydrogen 
chloride from solutions of varying concentration to a OTiY-solution 
are calculated from the data, and it is inferred that hydrochloric 
acid is by no means completely ionised in O'QOSiY-solution. 

On the assumption that the ionic activity and the ionic concen¬ 
tration can be regarded as equal in the case of this dilute solution, 
the authors have recalculated the activity coefficients for hydro¬ 
chloric acid in solutions varying in concentration from 0*003 to 
4*5iY. As before ( loc . cit.), these activity coefficients are found to 
diverge from the conductivity ratio A/A^ by about 10% in the 
case of a OTA-solution. The calculated activity coefficients diminish 
with increase in the concentration of the acid up to Q'SiY, but 
increase rapidly as the concentration of the acid is further 
increased. H. M. D. 

Potential of the Bromine Electrode: Free Energy of 
Dilution of Hydrogen Bromide : Distribution of Bromine 
between Several Phases, Gilbert N. Lewis and Hyman 
Storch (/. Amer, Chem, Soc., . 1917, 39, 2544—2554)—A 
platinum iridium electrode immersed in a solution of potassium 
bromide or hydrobromic acid containing free bromine has been 
used in the determination of the potential of the bromine electrode 
by measurements of the E.M.F. of the cells obtained by combina- 
tion of this with the calomel or the hydrogen electrode,. 1 :The>cid' 
;cell affords the more trustworthy results,'and the value of the 
bromine potential for a solution containing bromine and bromide 
ion in molar concentration against the normal hydrogen electrode 
is found to be -POSTS volts. 
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By measuring tlie E.M.F . of the cell H 2 |HBr | Ag.Br | Ag for 
HBr concentrations equal to 0*01, 0*03, and OTA, it has been found 
that the ionic activity coefficients are very nearly equal to those 
previously found for HC1 at the same concentrations. 

The determination of the ratio of distribution of bromine between 
carbon tetrachloride and aqueous solutions of O’001 A 7 - and 0TA~ 
hydrobroxnic acid has shown that the constant 
K = [HBrJ / [HBr][Br 2 ] 

has nearly the same value as the constant for a solution in which 
the hydrobromic acid is replaced by potassium bromide. 

By passing a current of dry air through solutions of bromine in 
carbon tetrachloride, it has been found that the vapour pressure 
of the bromine is proportional to the concentration of the solution 
when this is measured in terms of molar fractions. 11. M, I). 

Ionisation and Polymerisation in Cadmium Iodide 
Solutions, E. G. Van Namk and W. G. Brown (A'mer. J. Sci n 
1917, [iy], 44, 453—468. Compare A., 1917, ii, 455).—In the 
further investigation of the constitution of cadmium iodide solu¬ 
tions, measurements have been made of the E.M.F. of cells in 
which iodine electrodes are in contact with iodine-cadmium iodide 
solutions, and also of the freezing points of solutions containing 
cadmium iodide and varying proportions of iodine. 

The freezing-point data show that the freezing point of a 
cadmium iodide solution is depressed to the extent of about 1*4° 
per mol. of added iodine. This lowering is very nearly the same 
for solutions in which the cadmium* iodide concentration is varied 
considerably. The facts point to the existence of polymerised mole¬ 
cules in considerable quantity. 

From the E.M.F. data it is possible to calculate the iodine ion 
concentration in iodine-cadmium iodide solutions, and by extra¬ 
polation to zero iodine concentration to obtain the iodine ion con¬ 
centration for pure solutions of cadmium iodide. For the more 
dilute cadmium iodide solutions examined (Q'01 and 0*125 molar) 
the data are in agreement with the assumption that complex mole¬ 
cules are present, but the- behaviour of the stronger solutions does 
not appear to be compatible with this hypothesis. 

The assumption that complex molecules of the type (Cdl 2 ). { are 
the only complex molecules formed is found to be insufficient to 
reconcile the observations which have been made according to the 
distribution, freezing-point, and E.M.F . methods. II. M. IX 

A Comparison of the Activities of Two Typical 
Electrolytes. G. A. Linhart (/. Amer. Ghem. Soc 1917, 39 y 
2601—2605).—Measurements of the EM.F. of cells of the type 
H 2 j HCl | HgCi | Hg have been made for solutions containing from 
0*01 to 16*0 mols. of hydrogen chloride in 1000 grams of Water. 
From the results, the ionic activities are calculated and compared 
i<: With'the corresponding values for potassiummhlotide./ On the 
assumption that these thermodynamic "quantities,: afford ; a 'measure 
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of the. degree of ionisation of the two electrolytes, it is found that 
there is a considerable divergence between the degrees of ionisation 
even in dilute solution, whilst in concentrated solutions the 
divergence is enormous. H. M, D. 

Specific Heats and Heats ol Fusion of Triphenylme tfa&jae, 
Anthraquinon©, and Anthracene, Joel H. Hildebrand, 
(Miss) Alice D. Dus char, A. H. Foster, and C. W. Bleb® (/. 
Amer. Ghem . Soc ., 1917, 39, 2293—2297).—The specific heat and 
latent heat of fusion of triphenylmethane, anthraquinone., and 
anthracene have been determined in a calorimeter similar to that 
described by Lewis and Randall (A., 1911, ii, 371). The. specific 
heats were determined over several temperature ranges. The 
materials were contained in vessels of quartz glass or “ pyiex” 
glass, and consequently the specific heat of these substances had to 
be determined. The following values were obtained: pyrex glass, 

,5 = 0*174 + 0*000362; quartz glass, mean value over the ramge 
20—320°, s = 0*2161; triphenylmethane, solid, 5 = 0*186 + 0’ 002 77/;, 
liquid, 5 = 0*479; anthraquinone, solid, s = 0*258+ 0*00072, liquid, 

5 = 0*66; anthracene, solid, 5 = 0*280 + 0*00072, liquid, 5 = 01309. 
The following heats of fusion were also obtained : triphenylmethane, 
17*8 cal.; anthraquinone, 37*4 cal.; anthracene, 38*7 cal. Ifo is 
pointed out that the specific heat equation for triphenylmethane 
is not trustworthy for extrapolation to lower temperatures, as the 
range of temperature from which it was obtained was so simall 
(20—60°), and it is also suggested that the temperature coefficient 
of the specific heat is much larger than would be expected. 

J. F. S. 

The Entropy of the Elements and the Third Law of 
Thermodynamics, Gilbert .1ST. Lewis and G. E. Gibson (/. 
Amer. Ghem. Soc,, 1917, 39, 2554—2581). — A theoretical paper 
in which the authors have calculated the entropies of the elements 
and applied the results in testing the theorem of Nernst, which 
may be regarded as equivalent to the statement that the entropy 
of every substance is zero at the absolute zero of temperature. On 
the assumption that the entropy of a substance is known <%t *one 
temperature, the entropy at any other temperature can be calcu¬ 
lated if the specific heat is known for the interval of tempera tare 
concerned. It is shown th&t the entropy may be calculated by a 
graphical method which does not necessitate any assumption in 
regard to the exact form of the heat capacity equation. The- calcu¬ 
lated atomic entropies show with respect to atomic weight or atomic 
number the same kind of periodicity which characterises certain 
other properties of the elements. 

According to the equation &F — A// = - T&S, in which AJ 3 as 'the 
increase in free energy, MI the increase in total energy, and A S 
the increase in entropy for any isothermal change, it is possible to 
calculate the, free energy of, formation of any compound f to m its 
elements if the entropies;of the compound and of the elements Mid,' 1 ' 
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the heat of formation of the compound are known. Conversely, 
the entropy change associated with the formation of a com pound 
from its elements can be calculated from the equation if the changes 
in total and free energy are known. 

The* entropy differences, thus calculated, for a number of com¬ 
pound substances are found to agree satisfactorily with those 'which 
are derived from the atomic and molecular entropies, calculated 
according* to the method referred to above, in which it is assumed 
that the entropies of the elements and compounds are zero at the 
absolute zero of temperature. 

This agreement is considered to afford new support for the so- 
called third law of thermodynamics. H. M, B. 

Determination of Boiling Points in Capillary Tubes. 
Friedrich Emich (. Monatsfi 1917, 38, 219—223).—An open glass 
tube 7—8 cm. long, of external diameter 0*6—1*2 mm., and with 
a wall 0*1 mm. thick, is drawn out at one end to a fine capillary 
approximately 2 cm. long and of 0*05—0*1 mm. diameter. The 
end of the capillary is immersed in the liquid to be examined, and 
when about half a cubic millimetre has entered, the tip is sealed 
by contact with a flame. If this operation is successful,- the 
capillary will have a minute bubble at the extreme end covered 
by a liquid plug nearly 1 millimetre in length. The* tube is 
attached to a thermometer and warmed in a bath in which the 
heating liquid is 4—5 cm, deep. As the temperature is raised, the 
plug of liquid ascends the capillary, and the h. p. is registered 
when the plug reaches the level of the surface of the heating liquid 
outside. The method is, naturally, restricted to pure substances. 

B. F. T. 

An Efficient Apparatus for Fractional Distillation under 
Diminished Pressure. William A. Noyes and Glenn 8. Skinner 
(J. Arner. Ghent . Sac., 1917, 39, 2718—2720).—A modified Olaiseu 
flask is used. The side-tube of the flask is bent upwards and fused 
on to a simple fractionating column, and into the side of the neck 
of the flask is fused a separating funnel. The flask can thus bo 
used for large or small fractions by regulating the flow of liquid 
from the separating funnel, and successive fractions may be intro¬ 
duced without losing the vacuum. W. G. 

- Studies in Catalysis. VIII. Thermochemical Data and 
tha Quantum Theory. High Temperature Reactions, 
William Cudmore MoCttllagh Lewis (T., 1917, 11.1, 1080—1102. 
Compare ibid., 457). —According to the radiation theory and the 
quantum hypothesis, the heat of a reaction Q is given by the equa¬ 
tion Q — Nh(^%v % -^v x ), in which N is the Avogadro constant,, h the 
Planck constant, Sv t the sum of the critical frequencies of the react- 
' ing substances, and Sw, the corresponding quantity for the resultant 
products. This relation has been previously deduced by Haber 1 
(Ber. Dent, phpsikal. 1911, 13, 1117), who calculated the 
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critical frequencies of substances for which the requisite data were 
not available by means of the semi-empirical relation v r /v r ~ \/Mjm 9 
in which v v is the characteristic ultra-violet frequency, v r the 
characteristic ultra-red frequency in terms of which the specific 
heat may be represented, M the molecular weight of the substance, 
and m the mass of an electron. The use of this equation involves 
considerable uncertainty in regard to 31, and in Haber’s treatment 
of the problem in its application to the formation of a salt, such 
as sodium chloride, from its elements, tjie quantity Siq is arbitrarily 
made equal to half the sum of the critical frequencies of the elements 
instead of the entire sum. 

By maiding the assumption that the ultra-violet quantum breaks 
the bond between two adjacent atoms, which are both thereby 
rendered chemically active, it follows that one quantum character¬ 
istic of sodium plus one quantum characteristic of chlorine will 
suffice to bring about the change represented by 2Na + 2Cl = 2NaC , l. 
Hence, 2Fhv^ C i - A7fc(v Na + vci) should be equal to the heat of 
formation of two gram-molecules of sodium chloride. This relation 
is identical with that which follows from the introduction of the 
arbitrary assumption which is characteristic of Haber’s method of 
treatment. 

The application of the equation to the calculation of the heat of 
formation of sodium chloride, may be briefly indicated. From the 
wave-length (A = 52 p) of the characteristic infra-red band, 
v f =0*0577 x 10 14 . By means of the square root relation (see above), 
v,, —19*27 x 10 14 , from which the critical increment Nhv mCx =182,290 
cal. Similarly, the sum of the critical increments for 1 gram atom 
of sodium and 1 gram atom of chlorine is foim-d to be 85,000 cal. 
The heat of formation of the salt is therefore 182,290 — 85,000 = 
97,290 cal., which agrees with the observed value, 97,800 cab 

Similar calculations have been made in respect of other sub¬ 
stances for which the requisite data are available, and the. results, 
when compared with the observed heats of reaction, show a degree 
of agreement which supports the validity of the equation connect¬ 
ing the heat of reaction and the critical frequencies. IT. M. D. 

Thermochemical Studies, Daniicl Lagerlof (/. pr. Ghem n 
1917, [ii], 98, 26—34).—A theoretical paper in extension of the 
earlier mathematical discussion (A,, 1904, ii, 382, 605; 1905, 
ii, 76, 677) of the heat of formation of carbon compounds, the 
thermal effect of the intramolecular linkings being especially con¬ 
sidered from the'author’s point-, of view. D. F. T. 

Thermochemical Studies. The Constitution of Benzene 
and of some Condensed Aromatic Hydrocarbons con¬ 
sidered from the Thermochemical Point of View. Daniel 
Lagerlof (J. pr, Qhem „ 1917, [ii], 96/[35—49),—'The relative 
stability of the cyclic hydrocarbons, containing rings larger than 
cycZopentane as compared with the smaller rings such as cycle- 
propane, is attributed to the strain in reducing the angle.between 
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the cariboo valencies in the latter causing an endothermic effect, 
whereas, iu the author’s view, the enlarging of the valency angle 
in the formation of hexatornie and bigger rings produces an 
exothermic effect if the ring is a plane one. Mathematical argu¬ 
ments are adduced in favour of this theory, and the annexed formulae 
are suggested for benzene, naphthalene, anthracene, and phen- 
anthrene respectively. 
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The Standard Unit in the Thermochemistry of Organic 
Compounds. W. Swientoslawski {J. Amer . Ghem. Soc 1917, 
39, 2595—2600).—The values obtained for the heats of combustion 
of naphthalene, benzoic acid, and sucrose in recent measurements 
are compared and discussed. In terms of the 15° calorie, the most 
probable values for the heat of combustion of 1 gram of substance, 
weighed in air, are: naphthalene, 9612 Cal.; benzoic acid, 6311 
CaL; sucrose, 3945 Cal. 

To obtain satisfactory agreement in thermochemical data, it is 
recommended that the heat capacity of calorimetric bombs should 
be determined by a standard method involving the use of a standard 
combustible substance. The question whether the heat of combus¬ 
tion is to be expressed in terms of kilo-joules or calories should be 
determined by the International Congress. Until the standard 
substance has been decided on, the calibration of calorimetric 
bombs should be based on one or other of the above values for the 
heats of combustion of naphthalene, benzoic acid, or sucrose. 

H.M. D. 

Improved Form of Pyknometer. Marks Nkidle (J. Amer , 
Ohem. Soc., 1917, 39, 2387—2388).—A modification in the cap of 
the side arm of a pyknometer to- provide for any liquid which may 
be driven out of the instrument by expansion during the weighing. 

J. F. S. 

Improved Victor Meyer Vapour Density Apparatus. 
D. A. MaoInnes and E. G-. Kreiling (J. Amer . Ohem. Soc., 1917, 
39, 2350—2354).—Improvements to the Victor Meyer vapour 
density apparatus in connexion (i) with the means of introducing 
the substance, (ii) with the vaporisation tube, are described. It is 
pointed out that when the cork of the usual form of the apparatus 
is withdrawn to allow of the admission of the substance under 
investigation, there is a certain amount of cooling of the air inside 
the tube, also there may be a certain amount of spirting of the 
liquid on to the walls of the vaporisation tube. Both these effects 
will produce errors. The authors suggest a means of introducing 
the substance at the bottom of the bulb, and at the temperature of 
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tli© vaporisation tube. A long glass tube reaching almost to the 
bottom of the vaporisation tube is fitted by means of a rubber 
stopper in the neck of the apparatus. A brass rod, fitted with a 
hook at its lower end, passes down this tube and is made air-tight 
at the upper end by means of a rubber tube. The substance under 
investigation is placed in a small bulb which has a long capillary 
neck (2—3 cm.) bent twice at right angles. This is placed on the 
brass hook and the rod drawn up until the bulb neck just touches 
the enclosing glass tube. When the temperature of the vaporisa¬ 
tion vessel is constant, the bulb is broken by drawing the brass rod 
slightly further up the tube. 

It is stated that the air in the ordinary vaporisation tube not 
being all at the same temperature is the cause of many errors. To 
obviate these, the authors suggest a modified form of vaporisation 
vessel. This consists of a large test-tube 25 cm. long and 5 cm. 
diameter^ which carries a rubber stopper, through which passes a 
capillary delivery tube and a straight tube 28 cm. long and 1*5 era. 
diameter. The latter tube is placed centrally, reaches almost to 
the bottom of the outer vessel, and carries the breaking apparatus 
described above. The whole apparatus is placed in a large boiling 
tube in the usual manner. It is to he pointed out that with this 
apparatus, owing to the sudden rush of air when the tube of material 
is broken, the usual eudiometer and pneumatic trough are use¬ 
less, and must be replaced by a gas burette. Trial experiments 
ore described with numerical details for bromine, ethyl alcohol, and 
diethyl ether. The results are in everv way quite good. 

j. f. r; 

Convergence of the Liquid and Solid Volume Curves 
to Absolute Zero, Gkrvaise Lra Bas ( Ghem . News , 1917, 116, 
307—308).—It is shown that, in general, the solid and liquid curves 
converge to absolute zero. This applies to types of substances where 
the liquid volume curve is steeper than the solid curve, where the 
volume of the resultant solid is greater than that of the liquid. 

W.'P. S. 

The Relation between Temperature and Molecular 
Surface Energy for Liquids between -80° and 1650°. 
F. M. Jaeger ( Zeitsch . anorg . Ghem ., 1917, 101, 1—214),—The 
author has determined the surface tension and molecular surface 
energy of about 200 organic liquids between —SO 0 and 250°, and 
of about 50 inorganic substances in the molten condition between 
300° and 1650°, The method employed was to determine the burst¬ 
ing pressure of hubbies of the liquid blown on the end of a capillary 
tube of known diameter just immersed in the liquid. For high- 
temperature work, the substance under examination was melted in 
a vessel of platinum or platinum-rhodium heated in a resistance 
furnace, the capillary tube being of the same material. The com¬ 
plicated apparatus; used is'described and illustrated in greats detail, 
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Ill ille specially designed manometer, normal octane was used in 
contact with mercury; it is strongly recommended as an ideal 
liquid for this purpose. 

For each of the substances examined a table is given, in which is 
detailed, for each temperature at which observations were made, 
(1) the surface tension y in ergs per square centimetre, calculated 
from the equation y ~rfl / 2, where r is the radius of the capillary 
and II is the bursting pressure in dynes; (2) the density, d, of the 
liquid; (3) the molecular surface energy //, in ergs per square centi¬ 
metre, where p — y(J//D)'*l; (4) the specific cohesion A 2 = 2y/(p. d) ; 
(5) the quantity (A 2 M) j T, where T is the absolute temperature of 
the melting point; (6) the temperature coefficient of the molecul ar 
surface energy, dpjdt. Every substance examined was carefurfy* 
purified and its density determined at different temperatures, special 
methods being developed for the high-temperature measurements. 
For many of the substances y-£ and p-i curves axe given. 

It has been demonstrated by Eotvos, from van der Waalsb law 
of corresponding states, that for normal, non-associated liquids 
dpjSt should be a constant = 2‘25 ergs per 1°, whilst for associated 
liquids the temperature coefficient should be smaller. Further, it 
can be shown thermodynamically that if dp,jdt is a constant, the 
specific heat of the surface layer must be the same as that of the 
bulk of the liquid. 

The great number of p-t curves now examined illustrates well 
the constitutive character of molecular surface energy. The curves 
are rarely straight lines, the value of the temperature coefficient, in 
the case of organic liquids, generally falling, but sometimes increas¬ 
ing, with rising temperature. In general, in a series of related 
substances, such as alcohols, fatty acids, or esters, at a given 
temperature, the value of p increases with the molecular' weight. 
The introduction of increasing quantities of halogen into hydro¬ 
carbons also increases the molecular surface energy. Isomeric sub¬ 
stances, such as ethylene dichloride and ethylidene chloride, show 
wide differences. The value of dp jdt is fairly constant for a series 
of related substances, hut marked exceptions sometimes occur ; thus 
formic acid has, an exceptionally low value. In the primary, 
secondary, and tertiary aliphatic amines, the values of p and dp jdt 
increase very markedly with increasing carbon content, the lower 
members . of the series having abnormally low temperature 
coefficients. Of isomeric primary amines, those with straight carbon 
chains, have greater molecular surface energy than those with 
branched chains. Unsaturated substances, such as ally!amine, have 
higher 'values of p than the corresponding saturated compounds. 
Formamlde has an exceptionally low temperature coefficient, (189 
erg per 1°, similar to that of water. This' fact is probably to be 
associated with its high dissociating power. 

',' The unsaturated character of aromatic compounds is accompanied 
by increased values of p. The halogenated compounds 'show in-' 
'creasing 1 .values' of p ' with increasing molecular , weight. Position 
tsomerides^show marked differences; for example,,of the three nitre- 
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phenols, the para-coinpound has the greatest and the ortho-com¬ 
pound the least molecular surface energy. In the nitroanisoles the 
differences are much less marked, probably because here there is no 
mobile hydrogen atom. The molecular surface energy of aniline and 
its homologues is much higher than that of any of the primary ali¬ 
phatic amines up to heptylamine. The introduction of halogen or 
nitre-groups into aniline increases the value of /a, as in the hydro¬ 
carbons. The surface energy relationships of many other aromatic 
compounds are discussed. 

Specially interesting are the ji-t curves for such substances as 
p-azoxyanisole, p-azoxyphenetole, and anisaldazine, which form 
anisotropic liquids (liquid crystals). The curve consists of two 
distinct portions with a sharp minimum where the liquid passes 
from the anisotropic to the normal form. The temperature 
coefficient of the anisotropic liquid is always greater than that of 
the normal liquid, a fact which is contrary to Eotvos’s conclusion 
that a lower temperature coefficient indicates a greater degree of 
molecular association. It is concluded that in substances of this 
class, very complex and little understood changes are brought about 
by heat. 

The relationships among the haloids of phosphorus, arsenic, 
antimony, and bismuth are in general similar to those among organic 
halogen compounds, the values of y and /a increasing with the 
molecular weight, whilst the magnitude of dtijdt is more or less 
normal. Quite different, however, are the haloids of the alkali 
metals lithium, sodium, potassium, rubidium, and caesium. For 
the same metal, the surface tension y of the molten salt decreases 
with increasing atomic weight of the halogen from fluorine to iodine, 
and also decreases, for the same halogen, with increasing atomic 
weight of the metal. The values of p vary in an irregular manner, 
whilst dulfit is in all cases abnormally small. Other salts investi¬ 
gated include sulphates, nitrates, borates, molybdates, and 
tungstates of the alkali metals. 

It is concluded that at high temperatures the law of correspond¬ 
ing states cannot hold for molten salts, which are probably highly 
ionised, and that Eotvos's rule, based on the validity of this assump¬ 
tion, that a low value of d\ifdt indicates a high degree of associa¬ 
tion in the liquid, is therefore invalid. Also, since a\ifdt is by no 
moans constant for organic or inorganic liquids, the specific heat 
of the surface layer must be different from that of the rest of the 
liquid, and the surface energy must be, at least in part, of a kinetic 
nature.' 

The author' has investigated the empirical rule, discovered by 
Walden, that for many non-associated liquids the quotient obtained; 
by dividing the molecular cohesion by the absolute temperature of 
(a) the melting point or (b) the boiling point is a constant, in 
the case of (a)' 3*65 and of (h) 1*15 approx. Thewalue^pf^.'these 
two “ constants ” have been; calculated and tabulated hy'theApfl-or; 
for about'200 different substances;, whicli Are divided into four 
groups according to the manner in which either value varies from 
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the mean. The rule is evidently only approximate, and many 
variations occur which cannot be explained on the ground of mole¬ 
cular association. The greatest irregularities occur, however, among 
inorganic salts, E, H, R. 

Solubility and internal Pressure. Joel IL Hildebrand 
(,7, Amer . Ghem. Soe ., 1917, 39, 2297—2301. Compare A., 1916, 
ii, 518).-—Where Ra cult’s law is obeyed by a solution, the solubility 
of the solid at the. absolute temperature T may be calculated by 
means of the expression logiY = — Z7 T 7 1 m /4'58(T m —7 1 ), where N is 
the solubility expressed in terms of molecular fractions, L is the 
molecular heat of fusion, and T m the melting point ill absolute 
degrees. The author has calculated the solubility of anthracene, 
anthraquinoue, p-dibroinobenzene, phenanthrene, and triphenyl- 
methane at 25° by means of the- formula, and compared these values 
with the experimentally determined solubilities (see this vol., i, 62) 
in some eight solvents. Iodine has been treated similarly. The 
divergence of the solubility from the calculated value is considered 
along with the internal pressure of the solvent, and it is shown 
in the case of anthracene, which has practically the calculated solu¬ 
bility in carbon disulphide, that its solubility decreases with 
decreasing internal pressure for non-polar liquids. In the case of 
alcohol, a polar liquid, the divergence from the calculated solubility 
is much greater, a fact which agrees with the third rule previously 
stated (he. eit.). J. F. S. 

Formation, of Additive Compounds in Aqueous Solutions. 
Stability of Hydrates and the Determination of Hydration 
in Solution. James Kendall, James Eliot Booge, and James C\ 
Andrews (J. Amer. Ghem. Soe., 1917, 39, 2303—2323).—The 
results of previous work on the formation of additive compounds 
are summarised, and the general rules established in this work are 
recapitulated and extended to aqueous solution (A., 1914, i, 858, 
1069; 1915, i, 15, 80 ; 1916, i, 599, 707). Since water can function 
both as a weak acid and a weak base, the extent of hydration in 
aqueous solutions should be found to increase with the increasing 
acidity or basicity of the- solute. The known hydrates of acids and 
bases are reviewed in the paper, and it is shown that only the 
stronger acids and bases yield compounds with water which are 
capable of isolation. A number of freezing-point determinations 
with solutions of varying concentrations of the following adds, 
acetic, j3-hydroxypropionic, a-hydroxypropionic, citric, ^-tartaric, 
hydrofluoric, phosphoric, and hydrochloric, have been carried out. 
The results in all cases conform exactly with the above-mentioned 
prediction. A critical discussion is* given of the factors which must 
be taken into consideration in the determination of hydration in 
solution by the freezing-point method. The question of the hydra¬ 
tion of salts is treated in a preliminary manner, and it is shown 
that the hydration follows the order of the scheme 
Ce < Rb < K < NHj < Na < Li 

and NO a < Cl < Br < I. J. F, 8. ' 



GENERAL AND PHYSICAL CHEMISTRY. 


il. 37 


Mechanism of the Ionisation Process. James Kendall 
and James Eliot Bogge (■/. Ama\ Chem. Soc 1917, 39, 
2323—2333).—The results of a number of papers by the authors 
(see preceding abstract) have indicated an intimate and general 
connexion between ionisation and the formation of compounds in 
solution. In the present paper the authors advance the hypothesis 
that ionisation is preceded by combination between solvent and 
■solute, and is, indeed, a consequence of such combination. This 
point of view combines the current ionic and hydrate hypotheses, re¬ 
ferring conductivity in solutions to the dissociation of solute-solvent 
complexes into radicles of opposite charge. The actual mechanism 
of the ionisation process under this assumption, with its relation to 
phenomena such as unsaturation, association, and high dielectric 
constant, is briefly discussed. It is shown that compound forma¬ 
tion between solvent and solute may be postulated in all conduct¬ 
ing solutions, and that the distinction still commonly retained 
between the two components is arbitrary and misleading. The 
general evidence in favour of the hypothesis is given in a pre¬ 
liminary form, attention being centred on a few fundamental points 
only. J. F. S. 

Soap Bubbles as Models of Crystal Structure. M, J. 
Marshall (/. Amer. Chem . Soc., 1917, 39, 2386—2387).—It is 
shown that when small soap bubbles of uniform size are produced 
on the surface of a soap solution, they form a symmetrical network 
which is in reality the simple face-centred lattice as found in 
crystals of pure metals. These bubble aggregates can readily be 
produced and projected on the screen, and so serve to show causes 
of crystal structure and the method of building up of crystals. The 
best effects are produced by using a solution of sodium oleate to 
which glycerol has been added, and blowing the bubbles by means 
of a glass tube which has been constricted to 1 mm, diameter by 
drawing, and then further constricted to a very fine tip by allow¬ 
ing the walls of the 1 mm. tube to fall together in a smoky flame. 
The jet should be at right angles to the surface of the soap solution 
when the bubbles are blown. J. F. 8. 

Formation of Crystals in Gels. Harry N, Holmes (J* 
Physical Chem «, 1917, 21, 709—733).—The influence of silicic acid 
gels on the formation of crystals has been examined by experiments 
in which one of two reacting soluble substances was added to a 
solution of silicic acid, which was then allowed to set. The second 
substance, dissolved in water to give a solution having a greater 
osmotic pressure than the jelly, was then brought into contact with 
the upper surface of the jelly and slow diffusion allowed to take 
place. If an insoluble substance is produced by the reaction, this 
forms within the jelly, and the slow diffusion process leads to the 
formation of large, well-developed crystals. Perfectly formed tetra¬ 
hedral crystals of copper may, for instance, be obtained by the 
diffusion of hydroxylamine hydrochloride into' a 'Silicic 'acsid^gS'Cdik: 
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t aiming copper sulphate. Other substances obtained in crystalline 
form by this method were silver dichromate, gold, lead iodide, 
mercuric iodide, basic mercuric chloride, silver sulphate, silver 
acetate, and basic lead chromate. 

The capillarity associated with the gel structure is supposed to 
be partly responsible for the observed crystal growth, and a similar 
influence is brought into play when the fine-grained precipitation 
membrane begins to be formed. In support of the theory that the 
capillary diffusion is the chief factor in the phenomenon, it has been 
observed that well-formed crystals may be obtained by allowing 
slow diffusion to take place through flowers of sulphur, barium 
sulphate, or alundum. ’ H. M, D. 

Properties of Mixed Liquids, III, Law of Mixtures. I, 
J. Livingston U. Morgan and Mart A. Griggs (J. Ame.r, Ghem. 
Soc 1917, 39, 2261—2275. Compare A., 1916, ii, 224, 296),— 
With the object of testing the validity or otherwise of the simple 
law of mixtures, the surface tension of a number of homogeneous 
mixtures has been determined by the drop-weight method at two 
temperatures in each case. The lower temperature was 10° or 15° 
and the higher temperature 40°. The following mixtures in a series 
of compositions were measured: (a) Binary mixtures: benzene- 
toluene, benzene-ethyl propionate, benzene-chlorobenzene, benzene- 
methyl butyrate, benzene-propyl acetate, benzene-acetone, toluene- 
ethyl propionate, toluene-chlorobenzene, toluene-methyl propionate, 
toluene-ethyl formate, acetone-chlorobenzene, chlorobenzene-ethyl 
propionate, ethyl lactate-propyl acetate, chlorobenzene-methyl 
butyrate, amyl j8-phenyIpropionate-methyl propionate, and acetone- 
propyl acetate. ( b) Ternary mixtures: benzene-toluene-ethyl 
propionate, benzene-toluene-chlorobenzene, benzene-toluene- 
methyl propionate, and benzene-toluene-acetone, (c) Quaternary 
mixtures: benzene-toluene-ethyl propionate-chlorobenzene, benz¬ 
ene-toluene-methyl propionate-methyl lactate, and benzene-toluene- 
methyl butyrate-propyl acetate, (d) Quinary mixture; benzene- 
toluene-methyl butyrate-propyl acetate-methyl propionate. It is 
shown that ten of the above-mentioned mixtures follow rigidly the 
law of mixtures in the form P mxt , — l a P a + l b Pi f ~\~, etc. (where the 
summation of the relative weights l as ly, etc., is equal to unity. Of 
■ these mixtures, six were of two constituents, two of three con¬ 
stituents, one of four constituents, and one of five constituents. 
Where variations appear, the observed value is invariably less than 
that calculated from the law. These deviations increase in magni¬ 
tude with increased temperature, and are always at a maximum at 
both temperatures for that mixture which contains equal weights 
of the constituents. Although the deviations might be due to the 
magnitude of the difference in the surface tension values of the 
constituents when pure, the effect is probably negligible and merges 
into the more important factor—the nature of the constituent. An 
example of the latter is'chlorobenzene, which renders every mixture 
in which it is present abnormal. The -deviation of a complex' mix- 
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ture is not a summation of the deviations of the pairs of liquids of 
■which it could b© made-, but is of the same order as these. It is 
further shown that chemical interaction for binary mixtures could 
not be the cause of the maximum deviation invariably found at a 
composition of 50% by weight of the two constituents, whereas this 
behaviour is shown to be exactly what might be expected if the one 
liquid by its simple, physical presence influenced the value of the 
property of the other, and the conclusion is ■ consequently drawn 
that the mixture law considered is a rigid law provided no chemical 
action takes place between the constituents and neither liquid 
influences the value of the property of the other. J. F. S. 

Properties of Mixed Liquids. IV. Law 6f Mixtures. II. 
J. Livingston E. Morgan and Andrew J. Scarlett, jun. ( J . 
Amer. Ghent . Soc ., 1917, 89, 2275—2293. Compare preceding 
abstract).—The surface tension of the following binary mixtures, 

(i) water-acetone, (ii) acetone-ethyl alcohol, (iii) phenol-acetone, 
(iv) phenol-ethyl alcohol, (v) benzene-acetic acid, (vi) benzene- 
ethyl alcohol, (vii) benzene-methyl alcohol, (viii) acetone-methyl 
alcohol, (ix) ethyl alcohol-methyl alcohol, and (x) benzene-phenol, 
has been determined by the drop-weight method over a range of 
concentrations and temperatures. The curves representing the 
variation in surface tension with concentration are in general with¬ 
out maxima or minima, but that of (v) shows a minimum, whilst 

(ii) and (viii) show maxima. The comparison of the experimental 
results with those calculated by means of the mixture law of Morgan 
and Griggs leads to the following observations, which fall into three 
groups: (a) the- systems (i), (iii), (iv), (v), (vi), (vii), and (x) give 
values smaller than the calculated values; (h) systems (ii) and (viii) 
give values larger than the calculated values; (e) the remaining 
system, (ix), gives a slight positive deviation at 0°, no deviation at 
30°, and a slight negative deviation at 45°. 

The position and magnitude of the- maximum deviation, from the 
mixture law, found when the deviation is plotted against the con¬ 
centration of one constituent, divides the systems into two classes. 
In one class the maximum deviation, always very small, is found 
for a mixture containing 50% by weight of each constituent. The 
systems falling into this group are (ii), (viii), and (ix). The only 
explanation of this behaviour is that it is due to the physical effect 
of the one liquid on the other, since an equal weight of the- two 
constituents brings about the effect. 

Systems of the other class, on the contrary, exhibit a maximum 
deviation, usually large, and at some other concentration than 50% 
which corresponds always with some simple and even relation 
of the molecular weights of the constituents, that is, corresponds 
with a definite chemical formula. The cause of this, according to 
the theory put forward by Denison (A., 1913, ii, 80), is the 
actual production of a compound. The molephlat ' eompcu^ps' 
found to exist in the binary mixtures of liquids examined are ; 
COMe 3 ,10B 2 O, 2PhOH,COMe 2 , PhOH,2EtOH, C 6 H 6 ,2CH s *CO g H, 
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2C c H c ,EtOH, C 0 H6,MeOH, and 4PhOH,3C fl H 0 . The ^ existence of 
these compounds in solution is confirmed by density and vis¬ 
cosity measurements. The compound C 6 H 0 ,2CILpC0 2 H shown to 
exist in the system benzene-acetic acid is particularly interest¬ 
ing when considered in the light of the results of oilier 
methods, which lead to the conclusion that acetic acid is always 
polymerised into double molecules in benzene solution. These 
methods are such, however, as would fail to show a combination of 
the solvent with the polymerised solute, even if it did exist; and 
hence- the evidence found here is not only not inconsistent with 
other evidence, but gives a wide! point of view on the process which 
has been designated hitherto as a simple polymerisation. J. F, S. 

System of Recording Hate of Chemical Reaction. James 
W. McBain (Chem. News, 1917, 116, 315—316).—It is suggested 
that the usual expression for denoting the velocity constant of a 
reaction may be replaced by a number which has a direct physical 
significance. For instance, it- maybe written k~l/t (remainder of 
the expression), where k is the present rate constant of the reaction 
and i is the time- the reaction has proceeded, or let = (remainder of 
the expression). It is necessary to give- the value of h and also the 
value of the unit of time (minutes or hours). The value of h is, 
however, always set at unity, and the unit of time is chosen accord¬ 
ingly; the equation then becomes t— (remainder of the expression)* 
The chief advantage is that the proposed “unit of time” gives a 
direct- idea of the rate of the- reaction. W. P. S. 

Contact Catalysis. III. Wilder I). Bancroft (J. Physical 
Chem 1917, 21, 734—775. Compare A., 1917, ii, 566; this vol., 
ii, 13),—A review of the literature relating to the action of poisons 
ill contact catalytic reactions. The changes in over-voltage pro¬ 
duced by certain ions are supposed to be effects which are com¬ 
parable with retarded or inhibited contact catalytic reactions. 

H. M. I). 

Revision of Atomic Weights in 1916. E, Moles (/. Chiu, 
phgs.j 1917, 15, 433—469).—A review of the work on the deter¬ 
mination of atomic weights published during 1916. JFL M, I). 

Errors affecting the Determination of Atomic Weights. 
VI. Surface Actions as a Source of Errors in Weighing. 
Ph. A. Guye and E. Moles (J. Chim. pkys., 1917, 15, 360—404, 
Compare A., 1916, ii, 385, 386, 432, 445).—A further consideration 
of the errors involved in the accurate determination of equivalent 
weights, in which the authors direct attention to the anomaly, first 
pointed out by Hinrichs (compare A., 1893, ii, 163, 316; 1894, 
ii, 276), that the value of the combining ratio is a function of the 
quantity of substance used in the determinations. It is considered 
that the available data afford clear evidence that such a relation 
does^ actually exist, but the interpretation given by Hinrichs is 
considered to be unacceptable 
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By reference to data obtained in recent work on the determina¬ 
tion of atomic weights, it is found that all series of measurements 
do not show the occurrence of such a connexion between the com¬ 
bining ratio and the quantity of substance operated on, but that 
this is confined to series of determinations in which the quantities 
of substance employed have been determined by weighing in air, 
the reduction to a vacuum being effected by calculation. This 
suggests that the anomaly is due to surface condensation of air, 
water, etc., and it is shown ‘that the curves which express the rela¬ 
tion between the experimental combining ratio and the weight of 
substance operated on can be satisfactorily accounted for on this 
hypothesis. The average relative deviation attributable to this 
source of error is 1 in 20,000, but it- is sometimes as high as 1 in 
10,000. H. M. D. 

Errors affecting the Determination of Atomic Weights. 
VII. Surface Actions as a Source of Errors in Weighing. 
Ph, A. G-uye and E. Moles (J. Ghirn. phy#., 1917, 15, 405—432. 
Compare preceding abstract).—Experiments have been made with 
silver in the form of a solid block and with finely powdered zinc 
oxide with the object of ascertaining the magnitude of the errors 
which may be ascribed to the formation of a surface film when 
these substances are weighed in the air. In the case of silver, the 
error involved amounts to 2 x 10“ 5 gram per gram of silver. This 
value is to be regarded as a minimum, the actual error in practice 
depending on the humidity of the air in the balance case, on the 
nature of the surface of the metal, and on other factors. The 
error attributable to surface condensation, according to the experi¬ 
ments with zinc oxide, is of the order 0*2 to 0*4 x 10“ 5 gram per 
gram of substance. 

It is shown that errors of this order of magnitude affect the value 
of the second decimal figure when the atomic weight of the element 
under consideration is greater than 100. The errors in question 
should be eliminated in atomic weight measurements by actually 
weighing the substances involved in a vacuum. The possibility of 
making such weighings has been greatly increased as a result of 
recent improvements in the technique of various forms of micro¬ 
balance. H. M. D. 

Graphical Interpolation of Tabulated Data. Horace G. 
Deming ( J . Amcr, Ohem. Soc 1917, 39, 2388—2392),—-A method 
is described, based on the principle of a triple parallel alignment 
chart, whereby the interpolated values required from data may be 
rapidly obtained by a graphic method. It is claimed, for example, 
that the adoption of this principle to logarithm tables would reduce • 
the amount of space occupied by such tables to about 10% of that 
now necessary. J. E. B. 


•vol. oxiv. ii. ■ ' * i , .,, 4 




iL 42 


ABSTRACTS OF CHEMICAL PAFEBS. 


inorganic Chemistry, 


Revision of the Atomic Weight o! Bromine. Normal 
Density of Hydrogen Bromide Gas. Clarence Kenworthy 
Reiman (7. Ghim . phys., 1917, 15, 293—333).—A full account of 
work already published (compare A., 1917, ii, 137, 200). 

' H. M. D. 

Revision of the Atomic Weight of Bromine. Normal 
Density of Hydrogen Bromide Gas. Wallace Jennings 
Murray (J.Chim. phys. } 1917, 15, 334—359).—A full account of 
work previously published (A., 1917, ii, 201). H. M. D. 

Chemical Reactions in the Corona, I. Osone Formation. 

F. O. Anderegg (/. ximcr. Ghem. Soc. y 1917, 39, 2581—2595).—- 

An account is given of some preliminary observations which have 
been made on the formation of ozone during the passage of a current 
of oxygen through a tube in which corona discharge is maintained. 
The results suggest that a condition of equilibrium is rapidly 
attained. It is hoped that the study of this and other reactions in 
the corona discharge will throw some light on the connexion between 
ionisation and chemical reaction. H. M. D. 

Analytical Control of the Ammonia Oxidation Process. 

G. B. Taylor and J. p. Davis (7. hid. Eng. Ghem.\ 1917, ,9, 
1106—1110).—In the catalytic oxidation of ammonia by means of 
atmospheric oxygen for the production of nitric acid, the following 
reactions take place: 

4NH S + 50* = 4N’0 + 6H*0.(1) 

4NH s + 30g=2N 2 +6H 2 6 .... (2) 

and the possibility of the second reaction being produced by means 
of an intermediate reaction, 

4NH 3 -}- 6NO == 5Ng -b 6H 2 0.(3) 

was pointed out by Reinders and Cats (A., 1912, ii, 248). Evi¬ 
dence that this third reaction does take place under certain 
conditions has been obtained in the case of a badly con¬ 
structed oxidiser, in which irregular cooling of the catalyst was 
produced locally by currents of the burned gases. Samples taken 
from points near the cool places contained ammonia, whereas in 
samples taken outside the catalyst chamber the proportion of 
ammonia was low. It was probable that most of this ammonia 
passing such points was subsequently “ burned ” by the hot nitric 
oxide. Effective working in a converter depends on maintaining 
conditions which promote reaction (1) and are unfavourable to 
reaction (2). [See further J. Soc. Ghem « Xnd., 1918, 37, 54a,] 

c. a; if. 
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The Solubility of Silica. Victor Lenhkr and Henry Baldwin 
Merrill (J. Amer . Ghem . Soc 191T ? 39, 2630 — 2638). — -The solu¬ 
bility of silica in water and in aqueous solutions of hydrochloric 
and sulphuric acids of varying concentration has been measured at 
25° and 90°. With gelatinous silica, a condition of equilibrium is 
reached after a few hours or days, but with ignited silica much 
longer periods are required for the attainment of saturation. The 
results seem to show that the solubility of gelatinous silica is in¬ 
dependent of the method of preparation of the substance, and that 
ignited silica will give solutions of the same concentration when the 
equilibrium condition is reached. 

The solubility increases with the temperature, and at a given 
temperature decreases with increase in the concentration of the 
acid. Carbon dioxide has no measurable influence on the solubility 
of silica. The results are not only of interest in connexion with 
the estimation of silica, but possess considerable geological 
significance. H. M, XX 

Polysulphides of the Alkali Metals. XXI. Solidifying 
Points of the Systems, Sodium Monosulphide-Sulphur , 
and Potassium Monosulphide-Sulphur. John Sheath Thomas 
and Alexander, Rule (T., 1917, 111, 1063—1085. Compare T., 
191$, 105, 177, 2819),-—The freezing-point curves for mixtures of 
sulphur with sodium monosulphide and potassium monosulphide, 
derived from observations on the' rate of cooling of the mixtures in 
a current of dry nitrogen, show the existence of a complete series 
of compounds of the formula R 2 S r , where x is a whole number 
having the maximum value 5 in the sodium series and 6 in the 
potassium series. 

The members of the potassium series of compounds resemble 
closely the corresponding rubidium and caesium compounds (Blitz 
and Wilke-Dorfurt, A., 1905, ii, 162; 1906, ii, 283, 611), but the 
sodium compounds differ from their analogues in appearance and 
properties. This difference is also shown in the comparative 
stabilities of compounds of corresponding composition and in the 
maximum combining power of the metals. 

The rate at which the polysulphides lose sulphur when heated in 
a steady stream of hydrogen at regularly increasing temperatures 
has also been examined. The results obtained indicate that the 
disulphides of both metals are very stable compounds from which 
sulphur can only be removed with difficulty at 700—800°. This 
' suggests that the polysulphide molecules contain two atoms of 
sulphur which are combined differently from the remaining atoms 
of sulphur. The disulphides are represented by the formula 
R/SpS’R, and the higher polysulphides by formplsp, such as 

8 , 8 S 

and .... 

R-S-S-K &*S«S"R ^ yy, 

: Molecular weight determinations by the'boiling-point methodTn 
' ethyl alcohol solution gave numbers less thaj&thofiV 
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formula 11S X . These, results favour the simple formula liofcU us 
opposed to the. doubled formula K 4 S,c suggested by Bloxam (T., 
1900, 77, 753). The difference between the actual results and 
those required by the formula BUS* are attributed to ionisation* 

No evidence of intermediate compounds, such as the eiinea- 
sulphides (Bloxam. loc . citA, has been obtained in either series. 

1 , H. M. X). 

Ammoniacal Copper-Mercury Derivatives. F. Akdkrlini 
(Gazzetta, 1917, 47, ii, 171—176. Compare A., 1912, ii, 764).— 
The compound, CuHgBr 4 ,4NH 3 , is obtained in dark blue crystals 
by mixing boiling solutions of ammoniacal cupric bromide and 
mercury bromide dissolved in potassium bromide. If this com¬ 
pound is dissolved in a warm solution of ammonium bromide and 
the solution treated with mercury bromide dissolved in potassium 
bromide> free ammonia being present, but not in excess, the com¬ 
pound, Cullg 2 Br 6 ,4 NH s , is obtained in bright blue scales or needles. 


Observations .on the Rare Earths, IV. The Purification 
of Gadolinium. Louis Jordan and B. Smith Hopkins (7. Amor. 
Ghem . Soc., 1917, 89, 2614—2623).—The results of experiments are 
described in which the attempt has been made to separate 
gadolinium from rare earth mixtures by the fractional precipitation 
of the dimethyl phosphates, bromates, and glycollates. 

Fractionation of the dimethyl phosphates rapidly removes 
europium and samarium completely, and gadolinium of considerable 
purity is obtained from the middle fractions. The terbium which 
is present in this material qan be removed by fractionation of the 
bromates. The glycollate method rapidly removes samarium from 
gadolinium, but has little effect on the removal of terbium. 

The method recommended for the separation of gadolinium from 
rare earth mixtures is first to remove cerium by the bromate method 
and fractionally crystallise the residue. The less soluble fractions 
contain only europium, samarium, gadolinium, and neodymium, 
which are converted into the dimethyl phosphates and again frac¬ 
tionated, The least soluble fractions will then consist of high-grade 
gadolinium. Any remaining traces of samarium can be removed, 
by precipitation with sodium glycollate. H, M, D. 

Revision of the Atomic Weight of Samarium. Analysis 
of Samarium Chloride. O. J. Stewart and C. James (7, Amen 
Ghem. Soc., 1917, 89, 2605—2614).—A fractionation method for 
the extraction of samarium from its admixtures with the other rare 
earth metals is described. The pure samarium oxide was converted 
into the chloride, SaCl 3 ,6H 2 0, which was dried, finely powdered, 
and heated below 100° until most of the water of crystallisation had 
been driven off. The temperature was then raised'".,to'■ 180°, 'and 
finally to 300°, the tube being traversed, by a current of dry 
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hydrogen chloride. The anhydrous salt was then removed, finely 
powdered, and heated to its melting point in contact with hydrogen 
chloride, which was then displaced by nitrogen and finally by air. 
The atomic weight of the samarium was derived from the ratio 
SaCl 3 :3Ag. A series of preliminary experiments in which the 
individual results were not in good agreement gave a mean value 
Sa = 150*45, and a final series of eight, determinations in close agree¬ 
ment gave a mean value Sa = 150*43. H. M. I). 

Precipitation, Stability, and Constitution of Hydrated 
Ferric Oxide Sols. L Marks Neidle (/. Amei\ Chem. Soe „ 
1917, 89, 2334—2350).—A systematic study of the precipitation 
of hydrated ferric oxide sols of varying purity and concentration 
by means of potassium sulphate. The sols were prepared by 
oxidising a solution of ferrous chloride containing 1 gram equiva¬ 
lent of ferrous chloride in 400 c.c. of solution by means of 3% 
hydrogen peroxide. The solutions were then dialysed and diluted 
to the required concentrations. The content of iron and chlorine 
was estimated, and the relative stability determined by measuring 
the volume of a standard, solution (J//800 or If/1600) of potassium 
sulphate required to effect complete precipitation of the sol. A 
number of series of such clear sols were prepared, and in each series 
the iron content was constant, whilst the chlorine content varied. 
The results show that for a given iron concentration the stability 
increases with the chlorine concentration, whilst for sols of given 
purity, that is, for sols which have the same ratio, Fe/CI, the 
stability decreases as the concentration increases, this being most 
pronounced in very pure sols. It is shown that the maximum 
purity of a sol may be- ascertained by graphic extrapolation. A 
general discussion is given of the results of Nicolardot and Duclaux 
(A., 1905, ii, 167 ; 1906, ii, 677). The author advances a chemical 
theory of the- constitution of hydrated ferric oxide sols to explain 
the relationship- between stability and composition. J. F. S. 

A New Oxychloride of Tin. Harry F. Keller (/. Amn\ 
Chem. floe., 1917, 39, 2354—2356).—During .the examination of 
metallic objects found in the aboriginal cemetery on Hog town 
Bayou, Santa Bosa County, Florida, the author noticed a number 
of cavities, in a piece- of tin, which were lined with small, shining 
crystals. The crystals were mostly in the form of thin plates, hut 
some were acicular. On heating, the substance melts and gives off 
acrid fumes which form a white sublimate without a trace of 
moisture. Analysis of a small quantity of the material leads to a 
eomnosition corresnonding with the formula SnCl 2 ,SnO. [See also 
r/. 8oe. Chem, Ind 1918, 37, 29a.] " J,’ F. S. 

Solubility of Bismuth Oxychloride in Hydrochloric Acid 
and its Relation to Complex Formation. Arthur A. Noyef, 
Frank, W. Hall, and James A. Beattie (J. Ame,r<: Chem, 

1917, 39, 2526—2532).—The 'electrical conductivity of avaolfftion 
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of hydrochloric acid Is diminished by the addition of bismuth 
chloride. The observed diminution can be most satisfactorily inter¬ 
preted on the assumption that chlorobismuthic acid of the formula 
HoBiClr, is formed. 

Measurements of the solubility of bismuth oxychloride- in hydro- 
'chloric acid solutions of varying concentration at 25° afford sup¬ 
port for this hypothesis in the case of the more- concentrated solu¬ 
tions, whilst for the less concentrated acid solutions the- solubility 
data suggest that the predominant complex acid has the formula 
HBiCl 4 . H. M. D. 

Mineralogical Chemistry. ’ 

Crystal Structure of Copper Pyrites determined by X-Rays. 
Charles L. Bur,dick and James H. Ellis ( J . Amer . Chem . Soc 
1917, 39,' 2518-—2525).—-The X-ray interference effects obtained 
with a crystal of copper pyrites (CuFeS 2 ) show that the iron and 
copper atoms together form a face-centred tetragonal lattice, the 
planes perpendicular to the- tetragonal axi^ consisting of alternate 
layers of copper atoms and iron atoms. The sulphur atoms are 
located on an exactly similar face-centred lattice, the planes of 
sulphur atoms being situated at equal distances from the planes of 
iron and of copper atoms in each of the three axial directions. 

The density of copper pyrites, calculated from the weights of the 
atoms and the distances between the atom planes, is 4*24, whilst 
the observed densities recorded in the- literature lie between 4*1 and 
4*3. H. M. I). 

Tixngstenite, a Hew Mineral. R. C. Wells and B. S. Butler 
(J. Washington Acad. Set., 1917, 7, 596—599).—This mineral, a 
tungsten sulphide, probably WS 2 , occurs intimately intermixed with 
other minerals in a compact ore from the Emma mine in the Little 
Cottonwood district, Salt- Lake Co., Utah. Under the microscope, 
it is seen, as feathery flakes resembling'graphite in appearance. It 
is lead-grey and opaque- with metallic lustre, and soft enough to 
mark paper, D about 7*4 (calculated from 6*43 of the specimen 
analysed, allowing for impurities). The mineral is unattached by 
hydrochloric or nitric acid, but is decomposed by aqua regia. It 
is not oxidised by roasting In air. A bulk analysis of the ore gave : 
W. S. Fe. in. Mn. Hi, Pb. As. Sb. Cu. A*. SiO s . B.fi. Total 

44*7 29*1 8*8 0*4 0-6 0*3 4*1 1*0 0*8 1*3 0-4 0-3 0*7 92*5 
corresponding with WS*, 61*5 ; pyrites, 17*3; tennantite and tetra- 
, hedrite, 8*1; galena, 4*7%. In chemical composition and physical 
characters the mineral is analogous to molybdenite (MoS<>). 

L. J. S. 

The Photographic Spectra of Meteorites. Sir William 
Crookes {Phil. Trans., 1917, [4], 217, 411—430).—See this vol., 
. ii, ;.25. 
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Analytical Chemistry. 


Gas Interferometer Calibration, Junius David Edwards 
(p7. Amer . Chem . 1917, 39, 2382—2385).—A simple me tiled 

of calibrating a Rayleigh-Zeiss gas interferometer is described. This 
differs mainly from the older method of using two gases of different 
refractive indices in using dry air free from carbon dioxide in both 
sides of the apparatus and changing the pressure of one side. 


The Direct Determination of the Hygroscopic Coefficient. 
Frederick J. Alway, Millard A. Kline, and Guy R. McDole 
(J, Af/ric. Research, 1917, 11, 147—165).—An investigation of 
Hilgard's method for the determination of the hygroscopic coefficient 
of soils (compare TJ.S. Dept. Agric. Div., Chem . Bulk, 1893, 88). 
If carried out exactly as described, it gives trustworthy results, hut 
it is more convenient to replace the sheets of glazed paper by shallow 
aluminium or copper trays. The absorption boxes must not be 
increased in size, and a larger number of samples must not be ex¬ 
posed in one box. The hygroscopic coefficient increases with rise 
in temperature (compare Lipman and Sharp, A., 1912, ii, 84). 
Preliminary drying of soils at 100—110° does not affect their hygro- 
scopicity, and soils may he ground in steel mortars to pass through 
a 1 mm. sieve without affecting this coefficient. It is preferable to 
expose the soil for twenty-four rather than for twelve hours, and it 
is essential to use only a very shallow layer of soil. Transference of 
the exposed soil from the boxes to weighing bottles must be per¬ 
formed rapidly, or the results obtained will be too low. W. G*. 

Estimation of Sulphur in Urine. H. J. Hamburger (ZeitscJu 
physiol . Chem ., 1917, 100, 221—240. Compare A., 1916, ii, 641). 
—Application of the method previously described to the estimation 
of inorganic and ethereal sulphate and of neutral sulphur in urine. 

H. W. B. 

Gravimetric Estimation of Sulphuric Acid and Barium 
as Barium Sulphate. Z.* Karaoglanow (Zeittch. anal Chem 
1917, 50, 417—-439. Compare J. Soc . Chem. Incl, 1918, 87, Feb,). 
—An investigation of the influence of various substances on the 
precipitation of barium sulphate. Low results are obtained when 
a large excess of barium chloride is added, but when hydrochloric 
acid or nitric acid is also present, the results are too high. 
Potassium salts cause the results to be low unless hydrochloric acid 
is also present, when they become too high; hydrochloric acid, how¬ 
ever, increases the low results obtained in the presence of both 
potassium, chloride and potassium sulphate. Sodium, ammonium,, 
zinc, magnesium, and aluminium chlorides have no effect on the 



it. 48 


A BSTIi ACTS OF CHEMICAL PAFHBS. 


precipitation, ferric cliioride' makes the figures for the barium 
sulphate to be about 3% too low, and chromium chloride has a 
similar effect. W. P. S. 

Estimation of Nitrogen in Explosives of the Type of 
Nitric Esters. Bernardo Oddo (Gazzetta, 1917, 47, ii, 115—158). 
—In the method of estimation here described, the reaction between 
nitrates, sulphuric acid, and mercury is employed, but the process 
is made gravimetric instead of volumetric. The explosive is dis- 
solved in sulphuric acid in a small conical flask in which a, small 
test-tube containing the mercury is placed. The flask is closed with 
a rubber stopper which carries an inlet tube and (as an outlet) a 
U-tube containing sulphuric acid. Purified carbon dioxide is passed 
through until all air is displaced (about forty minutes). The 
apparatus is then disconnected from the gas supply, closed at each 
end with a short rubber tube and glass rod, and weighed. The end 
of the U-tube is then opened, the mercury is poured into the flask 
by inclining the latter, and the whole is shaken for a few minutes, 
When the reaction is complete, carbon dioxide is passed as before. 
After reweighing, the percentage of nitrogen can be calculated from 
the loss in weight. The results are satisfactory. R. V. S. 

Estimation of Metallic Iron in Ferrum Reductum. 

August Eberhakd {Arch. Pharm 1917, 255, 357—381).—Ferrum 
reduction used to be prepared by means of pure hydrogen at a not 
too high temperature, genuine ferrum hydrogenio reduction being 
thereby obtained. In recent years, however, impure hydrogen (con¬ 
taining carbon monoxide) and higher temperatures have been 
employed, and these changes have so altered the quality and purity 
of the product that the old methods of estimating the iron, par¬ 
ticularly the iadornetric methods, no longer yield trustworthy 
results. 

For the technical method recommended, see J. Sac. Ghent. Ind 
1918, 37, 39a. 0. S. 

Iso- and Heteropoly-acids. XV. Analytic and Synthetic 
Methods for the Investigation of Heteropoly-acids. Arthur 
Rosenheim and Johannes Jaenicke ( Zeitsch . an ore/. Ohcm 1917, 
101, 215—224),—A critical summary is given, with numerous 
references, of the analytical methods employed for these acids, in¬ 
cluding estimations of water, boric acid, silica, phosphoric, arsenic, 
molybdic, and tungstic acids and alkalis. A short outline of the 
general methods for preparing heteropoly-acids and salts is also 
given, E. H. R. 
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Refractivlty ol Unsaturated Compounds,. I, Gervaise 
Le Bas (Trans. Faraday Sac., 1917, 13, 53—60).—-A discussion of 
the influence on refractive power of tlie ethylene and acetylene 
linkings, of the carbonyl group, and of conjugated carbonyl groups, 
and of the refractivities of nitrites, nitrates, and oximino-com- 
pounds. BL M. D. 

The Line Spectrum of Titanium and its Applications. 
A, de Gramont (Oompi. rend,, 1918, 166, 94—99).—A study pf 
the line spectrum of titanium, when fused in the form of its oxide 
with lithium, sodium, or potassium carbonate and submitted to 
the action of a condensed spark, or with the direct spark between 
two fragments of steel containing titanium. The speetrophoto- 
graphs are reproduced in the original, together with tables show¬ 
ing the rays more sensitive to the ©ye than to a photographic plate, 
and those capable of being photographed. The author suggests 
that the approximate amount of titanium in a steel may be deter¬ 
mined by observing which of the titanium rays can be detected. 
In a similar manner, this method may be used for the examination 
of minerals. W. GL 

The Application of the Quantum Hypothesis to Photo¬ 
chemistry. E. Warburg (. Naturwiss 1917, 5, 489—494,* from 
Ghent. Ze/ritr ., 1917, ii, 587—588).—Restricting the term photo¬ 
chemistry to such reactions as do not yield electric end-products, it 
is probable that the photochemical process does not involve the 
separation of electrons, because gases undergoing a photochemical 
change do not exhibit conductivity. It is necessary to distinguish 
between chemical processes produced directly by the influence of 
light and secondary reactions. Only those rays which are absorbed 
exert photochemical action, and the effect is proportional to the 
absorbed radiation; the chemical change caused by an absorption 
of radiation equivalent to one gram-calorie is termed the “ specific 
photochemical effect/' The hypothesis that photochemical absorp¬ 
tion occurs by quanta explains the concentration of the effect on 
relatively few molecules and accounts, for the greater activity of 
the 'shorter wave-lengths, the effect being due to an increase in 
temperature of individual molecules. From the quantum hypo¬ 
thesis, it follows that a molecule, for example, of hydrogen bromide, 
can be directly decomposed by radiation only if 2c/A>$, where 
e is a constant, A the wave-length, and q the heat effect in gram- 
calories per molecular weight on recombination of the decomposi¬ 
tion products. The apparent contradiction that photolysis can 
occur with ammonia for wave-lengths of A = 0*209, in which case 
2efX < q, is 'explained by the possibility that a molecule of 
ammonia after absorption of a quantum' without chemical altera- 

CXIY* li. ' ■■ ■ 1 i , , 
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lion may subsequently meet a second molecule, with the result that 
the change 2NH 3 = N 2 + 3fi 2 occurs, for which q possesses a smaller 
value than for the decomposition of a single molecule into its 
constituent atoms, Processes in which the production of a'false 
equilibrium is accompanied by a decrease and an increase of the free 
energy of the system are described respectively as photochemical 
actions of the first and second class. The photochemical yield is 
the proportion of the absorbed radiation which undergoes con¬ 
version into chemical energy, and in the case of the decomposition 
of ammonia by the wave-length 0*209 amounts to 2%, a notable 
parallelism appearing to exist between the yields and those of the 
silent discharge. If the quantum is greater than the heat change 
in the primary photochemical process, the excess will be converted 
into heat, and heat will also be produced in the secondary pro¬ 
cesses, If in a photolytic process the highest possible photo¬ 
chemical yield is desired and a minimum heat effect, it is necessary 
that the quantum should be greater than the heat change involved 
in the primary process, but only greater to the extent required 
for the fission of the photolyte, and the heat effect in the secondary 
processes should he as small as possible. I). F. T, 

True Photochemical Processes. Fritz Weigert (. Zeitsch , 
Mektrochem 1917, 23, 357—368).—A theoretical paper in which, 
after differentiating between ideal and real photochemical pro¬ 
cesses, and surveying a number of real photochemical reactions, the 
author propounds a theory of the mechanism of these processes. 
It is shown that a transformation of light energy into other forms 
of energy only occurs when the electrons rotating round the posi¬ 
tive nucleus travel in a distorted path and when the distortion is 
produced by neighbouring particles which are in irregular relative 
motion. There must be, therefore, an optical coupling, in the 
sense of Stark's intermolecular influence, which is closely connected 
with the broadening of spectrum lines. According to the 3> 
Chatelier-van’t Hoff principle, it is to be expected that a change 
in the system will be brought about by the absorption of light, in 
the sense that the distortion will be as far as possible removed. 
This would occur most easily by the separation of the distorting 
particles from one another. The foregoing is in accord with Bohr’s 
work (A,, 1913, ii, 689, 943, 1045), and is sufficient to include all 
known real photochemical phenomena and the transformation of 
light into heat. The “ equivalent law ” of Einstein holds for ideal 
photochemical reactions, and in its deduction simple processes, 
without the mutual influences of neighbouring particles, alone were 
considered. This law may be extended by the assumption' that 
in real photochemical processes not a single molecule, hut the 
whole of the optically coupled particles, take part in the absorp¬ 
tion of an energy quantum, and that therefore changes must take 
place over the whole of this region. This region contains fewer 
particles the higher the frequency of the absorbed light and the 
■ more dilute the partition of the mass; the lower the temperature, 

; the" more ' nearly 1 the . relationships approach, those- of an ideal 
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process. Tli© more particles displaced by the absorption ui au 
energy quantum, the larger is the fraction of the thermal energy 
lost. Hence in solid and stabilised systems, changes, brought 
about by the absorption of energy, persist for long periods and are 
the cause of characteristic changes and after-effects. Changes 
brought about in other bands by the distortion indicate the cause 
of a number of characteristic colour changes effected by light. 
This theory differs from previous theories, inasmuch as it does not 
presuppose either a primary electron emission or an electron 
loosening. The consideration of the fact that a relative displace¬ 
ment of small masses brings about a distortion of the electron 
orbit leads at once to the meaning of luminescence phenomena. 
Should the displacement be the result of light absorption, then 
fluorescence follows. In connexion with the foregoing, the author 
briefly considers the photoelectric effect and the action of Rontgen 
rays. It is shown, in the first place, that a connexion between 
photochemical fluorescence and photoelectric effects does not of 
necessity exist, but they can in individual cases appear simul¬ 
taneously. The' only direct process necessarily connected with the 
absorption of light is the relative displacement of the individual 
optically coupled particles, and therewith a change in the absorp¬ 
tion under consideration, which shows itself most clearly by its 
dependence on the intensity of the incident rays. J. E. S. 

The Disintegration Constant of Radiothorium. B. Walter 
(. Physikal . Zeitsch., 1917, 18, 584—585).—Measurements on the 
decay of the radiation, through 5 mm. of lead, of two preparations 
of radiothorium, extending over 500 days, have given a mean value 
for the half-period of 1*876 years, or 685 days, or 989 days for the 
period of average life. This is less than the accepted half-period, 
2 years, and is in agreement with the recent statement of Meyer 
and Paneth (Wien. Ber., 1916, Abt, I La, 125, 1253) that the 
value could not be greater than 1*9 years as a maximum* E. 8* 

** Spark-lengths 99 in Hydrocarbon Gases and Vapours, 
Robert Weight (T., 1918, 113, 79—80. Compare A,, 1917, 
ii, 403).—Comparative measurements of the spark-lengths have 
been made in hydrogen, benzene, toluene, and paraffin hydro¬ 
carbons. In the paraffin series, the spark-length decreases, with 
increase in the molecular weight of the hydrocarbon. The insu¬ 
lating power of isopentane is exceptionally high, being greater 
than that of w-pentane and greater also than that of hexane. The 
results for benzene and toluene show that the insulating power of 
these is approximately the same as that of hexane. H. M. D. 

The Charge and Dimensions of Ions and Dispersoids*) 
G-. von Hevesy (. Eolloid Zeitsch., 1917, 21 , 129—136. . Compare 
A., 1916, ii, 594).—Evidence is put forward in support of the 
View that there is a tendency for electrically charged particles to 

; ' • -Va yy\ s~2 
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combine with water moleeules until the potential of the particle 
is reduced to about 70 millivolts. Since the potential of a charged 
j on is given by t‘ - e/./v/?, where «■: is the charge, R the radius of 
the particle, and A" the dielectric constant of the solvent- medium, 
it follows that R U'S xTl) H cm. for a normal univalent ion. 
For a multivalent ion, the radius will be proportional to the charge. 

Since the rate of diffusion of an ion depends mainly on the 
radius, the diffusion constants may be expected to depend on. the 
valency. The available data for uni-, bi-, ter-, and quadrivalent, 
ions give average values for the reciprocals of the diffusion constants, 
which are in the ratio 1: 1*99: 3 * 0 : 3 : 3 * 88 . This relation is con¬ 
sidered to afford strong support for the theory of constant ionic 
potential. l N 

The combination which takes place when multivalent electrolytes^ 
are dissolved in water is supposed to he directly connected with, 
the formation of aqueous envelopes in accordance with the above 
tendency. This combination is relatively small in the case of uni¬ 
valent electrolytes. 

The ionic mobility of a normal univalent ion, for which 
R = 2*8 x 10~ 8 cm,, and F = 0*07 volt, is 48 when 
expressed in terms of the ordinary units. In the case of ions of 
large size, such as complex organic ions, there is no tendency to 
combine with water, in that the potential of the anhydrous ion is 
already less than that which tends to be set up by the interaction. 
In a certain sense, these slowly moving ions are to he regarded as 
abnormal. 

The same tendency is supposed to operate in the case of colloidal 
particles. On the assumption that these particles are characterised 
by an electrical double layer at the surface of contact, with the 
dispersive medium, the potential of the particles may be calculated 
from the equation V — R x )j in which R x is the radius 

of the colloidal particle and I?<> — 7^ the thickness of the electrical 
double layer. This thickness has been found to be about 
5 x 10 “ 7 cm. 

Since the mobility of the colloidal particles is of the same order 
as the normal ionic ■ mobility, it is possible to utilise the above 
relation to obtain the connexion between the- charge on a colloidal 
particle and its radius. It is thus found that the charge is 
approximately proportional to the radius in the case of very small 
particles, but that the charge increases much more rapidly than 
the radius. 

In concentrated solutions of electrolytes, the ions are not entirely 
independent, and by taking into account the electrical interaction, 
it is inferred that the mobility of ions in aqueous solutions will 
increase with the concentration of the ions provided that a suit¬ 
able correction is introduced for the change in viscosity. 

In the case of fused salts, the mutual interaction becomes much 
more pronounced, and at the same time the proportion of neutral 
molecules with which the ions may combine is greatly reduced, with 
the result that the normal potential cannot be set up, .The elec- 
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trica! properties of fused electrolytes, and in particular the high 
electrical ’ conductivity, are to be explained in terms of these 
peculiarities, which distinguish the fused salts from ordinary solu¬ 
tions of electrolytes. H. M. D. 

The Conductivity of Bispersoids. G. von Hevesy (Knlloid 
Zeitsch; 1917, 21, 136—138. Compare preceding abstract).—If 
the number, size, and mobility of the particles of a colloid are 
known, it is possible to calculate the charge on the particles and 
also the .conductivity of the colloidal solution. 

By calculating the conductivity of a 0*1% solution of colloidal 
gold on various assumptions relative to the radius of the particles 
and comparing the results with the observed conductivity, it is 
possible to derive information with respect to the actual size of the 
particles and the charge which they carry. It is probable that the 
maximum conducting power of a solution of a colloidal metal is 
less than 0*5 x 10~ 5 mho^and the size of the particles which corre¬ 
spond with this is represented by i? = 10~ 7 cm., where R is the 
radius. 

Although other colloidal substances appear to conduct somewhat 
better than the colloidal metals, the conductivity would appear to 
be in all cases less than that of a 0*0001iY-salt solution. The small 
conducting power of the colloids is to be attributed entirely to the 
small number of the particles, for the charge carried by the par¬ 
ticles is always greater than the charge of an ion of the same size. 
The ratio of the charges is, in fact, given by (R/d- hi), where R is 
the radius of the particle and d the thickness of the electrical 
double layer = 5 x 10~ 7 cm. H. M. D. 

Fallacy of Determining the Electric Charge of Colloids 
by Capillarity. A. W. Thomas and I. D. Garard (J. Amer. 
Chem . *Sfo<?.,1918, 40, 101—106).—It has been suggested that posi¬ 
tive and negative colloids can be distinguished by the difference in 
the capillary effects which are observed when strips of filter paper 
are dipped into the colloidal solutions. If the particles are 
negatively charged, they are said to ascend the strip readily, whereas 
positively charged particles are coagulated and deposited on the 
filter paper within a short distance of the surface of the solution. 

Experiments made with colloidal solutions of ferric hydroxide, 
chromium hydroxide, arsenious sulphide, antimony sulphide, and 
molybdenum lead to the conclusion that the basis of the above 
method is illusory, and that there is no relation between the sign 
of the electrical charge and the capillary behaviour. The ascent 
of the colloidal particles depends on the dilution of the sol, on the 
presence of electrolytes, on the nature of the surrounding atmo¬ 
sphere, and on the nature and previous treatment of the filter- 
paper strip. It is probable that the supposed dependence of the 
capillary behaviour on the charge of the particles owes its, origin 
to the circumstance that- the observations were made with relatively 
concentrated solutions of the positive colloids, the negative colloidal 
solutions being relatively dilute. H. M. D. 
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Electrochemical Behaviour of Nickel. A. Smits and C. A, 
Lobby de Bruyn (Proc. K. A had. Wetemch . Amsterdam , 1918, 20, 
394—403).—Certain anomalies exhibited by nickel in its electro¬ 
chemical behaviour are attributable to the slow rate' at which 
internal equilibrium is established. In contact with air or 
hydrogen, the anomalous behaviour is intensified, and this appears 
to be due to the circumstance that oxygen and hydrogen exert a 
negative catalytic influence. This influence of hydrogen explains 
the fact that the potential of a nickel electrode in contact with an 
atmosphere of hydrogen is the same as that of the hydrogen elec¬ 
trode. In reference to the normal calomel electrode, this potential 
is — 0*640 volt, whereas the true equilibrium potential measured 
in a vacuum is —0*480 volt. To obtain this value, the hydrogem 
ion concentration should not exceed 10~ 8 grain ion per litre. 

H. M. D. 1 


A Lead Standard Ceil and a Determination ol the 
Potential of the Lead Electrode. W. E. Henderson and 
G-ebhard Stegeman (/. Amer. Chem . Soc. , 1918, 40, 84—89).—It 
has been found that lead amalgams containing 9*5 to 6% of lead 
may be used for the attainment of constant and reproducible poten¬ 
tial differences. The cell Pb amalgam | PbS0 4 1 "JSfa 2 S0 4 ,lOH 2 O ( 
Hg 2 S0 4 |Hg has an E.M.F. which may be represented by the 
equation E t = 0*96463 + 0*G00174(f, - 25) + 0*00000038(f, - 25)« far 
temperatures between 18° and 30°. The E.M.F. is reproducible 
to within three-hundredths of a millivolt, but a gradual diminution 
of the E.M.F. occurs when the cell is kept for an extended period 
of time. 

Prom the temperature coefficient of the cell, the heat of the 
reaction, 0* 5Pb 2 IIg H~ Hg 2 S0 4 = Pb S0 4 -|- 2 * 5Hg, is found to be 
42139 cal. The value derived from thermochemical data is 
41785 cal. 

Measurements of the E.M.F. of a cell of the above type with 
the amalgam replaced by pure lead gave 0*96973 at 25°. * The 
difference of 0*0051 volt is used in the derivation of the E.M.F. of 
the cell Pb | PbOL, 10TMCC11 HgoOL[Eg, giving 0*5187 volt at 25°. 
Tins is further employed in the calculation of the potential of the 
normal lead electrode, using available data for the solubility and 
degree of ionisation of lead chloride. The E.M.F. of the cell 
obtained by combination of the normal lead electrode with the 
0*LV-calomel electrode at 25° is 0*4696 volt. [Bee /. Soc. Chem. 
hid 1918, March.] ' H. M. D. 

Effect of Interionic Forces on-Electrolytes. 8, B, Milner' 
(Phil. Mag., 1918, [vi],*35, 214—220),—The author contends that 
the true degree of ionisation of an electrolyte cannot be obtained 
from either osmotic or conductivity data. The failure of the law 
of mass action in its application to solutions of strong electrolytes 
is said to be such That insuperable difficulties .stand in the way of 
any theory which ascribes the variations in conductivity to changes 
in*the number of The ions. These''difficulties are avoided if the 
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variations in conductivity are attributed to the action of the elec- 
trical field on the ionic mobility. H. M. B, 

Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution* I. The Water Correction. Edward W. Washburn 
(J. Amer. Chem. Soc ., 1918, 40, 106—122).—The introduction of 
improvements in the Kohlrausch method for the determination of 
the conductivity of electrolytes (compare A., 1917, ii, 10) has made 
it possible to obtain increased accuracy in the experimental 
measurement, and to investigate, in particular, the conductance of 
electrolytes in very dilute solution. In this paper, which forms 
the first of a series in which the results of these investigations are 
described, the author discusses the question of the magnitude and 
nature of the water correction, the influence of carbonic acid, and 
the products to which this gives rise by metathesis in dilute solu¬ 
tions of various kinds of electrolytes. The fact that the strong 
acids in very dilute solution appear to be abnormal in their con¬ 
ducting power, even when the observed conductivity has been 
corrected for carbonic acid, suggests strongly that basic or saline 
impurities are present, and since these affect the magnitude of the 
carbonic acid correction, it is considered that accurate data for 
the conductivity of dilute solutions can only be obtained by the 
use of ultra-pure water instead of water which is in equilibrium 
with the atmosphere. II. M. D. 

Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution. II. Th© Extrapolation of Conductivity Bata to 
Zero Concentration. Edward W. Washburn (J. Amer. Chem. 
Soc., 1918, 40, 122—131).—The methods previously employed by 
Kohlrausch, Noyes, Kraus and Bray, and by Bates for the estima¬ 
tion of the limiting molecular conductivity are critically examined 
and rejected as untrustworthy on the ground that most of these 
involve the assumption that the functional relation between the 
conductivity and the concentration, which holds for the lowest 
measurable range of concentrations, will also hold down to zero 
concentration. 

A new graphical .method of extrapolation is described, by which 
the author claims to avoid the errors involved in the “arbitrary 
function ?J methods and also those which attach to direct graphical 
extrapolation. The proposed method rests on two assumptions, the 
first of which is that with decreasing concentration (c), the value 
of ca 2 /( 1—a) = 7c decreases and approximates to a constant value 
at extreme dilutions. According to the second assumption, the 
relation between c and k must be such that deviations from the 
law of mass action do not increase with the dilution. The actual 
procedure in applying the method consists in plotting ’values of k 
against values of c for different assumed‘values of A 0 , and reject¬ 
ing those values which cause the curve to exhibit radical changes 
in direction in the region of very dilute solution. It is said to be 
possible to determine A a with a precision of 0*01% if the con¬ 
ductivity data, are of this order of accuracy .and, extend' 1 'to, 

.(> = 0*00002. - ' : ".d 
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The method of extrapolation described by Bates (A., 1913, 
ii, 466) involves the assumption of the validity of the Storch equa¬ 
tion, but otherwise resembles the method now proposed, and when 
applied to the data for potassium chloride'gives very nearly the 
same result. II. mZd. 

Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution* 111* A Study of Dilute Solutions of Potassium 
Chloride. Henry J. Wkiland (*7. Amer. Ghem. Soc 1918, 40 f 
131—150).—A method for the preparation of “ ultra-pure con¬ 
ductivity water is described in which ordinary conductivity water 
(£ — 0*6 to 0"8 x 10° mho) is heated to near its boiling point in a. 
large quartz still, a current of carefully purified air being passed 
through the water. The water vapour is condensed in a block-tin 
tube and collected in a quartz receiver. The specific conductance 
of the water obtained in this way may vary from 0*05 to 
0*07 x 1Q“ 6 mho at 18°, and has been used in the investigation of 
the conductivity of very dilute solutions of potassium chloride. 

The conductivity cell, of about 3 litres capacity, is made of 
quartz, and is provided with. co-axial cylindrical platinum elec¬ 
trodes, which are so constructed that the water does not come ini o 
contact with anything but platinum or quartz. The dilute solu¬ 
tions examined were prepared in the cell out of contact with the 
atmosphere by the successive introduction of small crystals of 
potassium chloride weighing about 0*005 gram. 

The error resulting from the adsorption of salt from these dilute 
solutions by the quartz surface of the cell has been examined and 
found to be negligible. 

The experimental data for solutions varying in concentration 
from about O’OOOQIA to 0*001 A show that the quantity 
kz=ca 2 fl — a has a constant value for solutions for which the con¬ 
centration is less than 0*0001JV. The results afford, therefore, 
direct experimental proof of the validity of the mass law in its 
application to the ionisation of potassium chloride at very low 
concentrations. The limiting value of the equivalent conductance 
at 18° was found to be 129*64±0*02 (compare preceding abstract). 

The empirical relations suggested by Bates and by Kraus For 
use in extrapolating to zero concentration have been tested by refer¬ 
ence to the data for solutions between c = Q and c —0*005, and the 
conclusion is drawn that these do not reproduce satisfactorily the 
experimental results over this range of concentrations. » 

II. M, D. 

Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution* XV. Two Laws Governing: the Ionisation 
Equilibrium of Strong Electrolytes in Dilute Solutions, 
and a New Rule by means of which the Equivalent' Con¬ 
ductance at Infinite Dilution can be Determined from' a 
Single Conductance Measurement. Edward W. Washburn 
(/. timer. Ghem . Soc., 1918, 40, 150—158),—The ,'behaviour of 
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filedroiyt.es in very dilute solution, as exemplified by tlie data tor 
potassium chloride in the preceding paper and by the. most accurate 
conductivity work of Kolil rail sch and his collaborators, lias led the- 
author to the following general conclusions. In sufficiently dilute 
solutions (e < 0*000HY), all uni-univalent salts of strong acids and 
liases are ionised in accordance with the requirements of the law 
of mass action, and the ionisation constant is the same for all. 
The values of k — ca 2 /l —a for such salts are identical in sufficiently 
dilute solution, and this identity persists up to concentrations which 
are higher the more closely the salts under comparison resemble 
each other. According to this second generalisation, the identity 
in the ionisation relations extends beyond the concentration up to 
which the salts in question satisfy the requirements of the mass 
law. In terms of the equation A<y 2 0/A 0 (A 0 " A,.) = K, the state¬ 
ment implies that K is independent of the nature of the salt, and 
on simplification this equation leads to the relation A 0 = A c /a, 
where a is independent of the nature of the salt. For (7 = 0’00GliY 
this equation becomes A 0 = 1*00475 A e . 

Evidence in support of the above conclusions is furnished by 
the data for the salts of the alkali metals, which are examined in 
detail. ^ ' H. M. D. 

Electrolytic Deposition of Alloys and their Metailographic 
and Mechanical Investigation. VIII. Cathodic Deposits 
of Iron and Iron-Nickel Alloys obtained at the Ordinary 
Temperature under High Hydrogen Pressure. Egbert 
Kremann and Hermann Breymesser ( Monatsh,, 1917, 38, 

359—384. Compare A., 1915, ii, 511).—In previous papers (loc< 
cit.) it has been shown that electrolytic iron deposited at ordinary 
pressures and temperatures is charged with hydrogen and admixed 
-with ferric hydroxide; it is also brittle and hard. These condi¬ 
tions are shown to be due to the simultaneous liberation of hydrogen 
at the cathode. It is shown theoretically that the simultaneous 
liberation of hydrogen can be prevented if the electrolysis is carried 
out under a high hydrogen pressure. To test this deduction, 
iV-solutions of ferrous sulphate have been electrolysed under a 
pressure of 20 atm. of hydrogen with a O.D. of 0*25 amp./ dm, 2 and 
6*75 amp. / dm 2 . A further series of experiments was carried out 
with solutions to which 10 grams of citric acid per litre were added. 
In the first two cases, it is shown that the current efficiency is 
99*33—99*46%, whereas in the last case it is only 88*57%. The 
deposits obtHned in these cases have been compared with those 
obtained under 1 atm, pressure of hydrogen and in the presence 
of 0*15A-su!phurie acid. It is shown that the material obtained 
under the higher pressure is composed of larger crystals than that 
under the lower pressure. The hydrogen content of the high- 
pressure specimens is much less than that of the low-pressure speci¬ 
mens, whilst the hardness is very much reduced by the deposition 
under high hydrogen pressure. The specimens obtained under the 
present conditions are much less brittle than those obtained under 
other conditions, whereas the magnetic properties of the deposits 
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are not. affected by change in tlie conditions of deposition. Electro 
lytic iron produced under pressure when immersed in iYVf err oils 
sulphate solution shows at once the equilibrium potential of —0*417 
volt, whilst, iron deposited under other conditions only reaches this 
value after some considerable time. 

A further series of experiments was made under similar condi¬ 
tions with mixed, solutions of ferrous sulphate O’7 N' and nickel 
sulphate 0‘3i\h In this case, the nickel-iron deposits did not show 
the improvement observed in the case of iron alone. A number 
of microphotographs of the deposits is appended to the paper. 
[See also J. Soc. Ghent. Ind ., 1918, March.] J. P. S. 

Temperature Determinations by Eutectic Alloys. Charles 
P. Steinmetz (J. Amer. Ghent. Soc., 1918, 40, 96—100).— 
Eutectic points of alloys furnish a more satisfactory means for the 
determination of temperature than the melting points of pure 
metals. In general, the eutectic point is not dependent to the 
same extent on the purity of the substance, and the alloys afford 
a more numerous series of fixed points on the scale. 

The cooling curves of a number of alloys have been examined, 
and twelve of these found to give satisfactory eutectic tempera¬ 
tures ranging from 69*5° to 194*0°. The approximate composition 
of these low-melting eutectic alloys is recorded in the paper. [See 
J. Soc. Ghent, hicl, 1918, March.] H. M. I). 

Solubility of Sodium Sulphate as a means of Determining 
Temperatures, Theodore W. Prichards and Victor Yngve (J. 
Amer . Chttm . Soc., 1918, 40, 164—174).—The solubility of a sub¬ 
stance with a large temperature coefficient may be used for the 
accurate measurement of temperatures. Between 15° and 25°, the 
solubility of sodium sulphate varies rapidly with the temperature, 
and since it may easily be obtained in a pure condition and readily 
gives a saturated solution, it has been examined with a view to its 
application in the measurement of temperature. 

Measurements of the solubility were made at accurately deter¬ 
mined temperatures in the neighbourhood of 15°, 17*5°, 20°, and 
25°. The results are represented very closely by the equation 
log .9 = 0*659970 + 0*02963889* + 0*0000688925^, in which s is the 
solubility expressed as the number of grams of sodium sulphate 
per 100 grains of water. 

It is claimed that the solubility method described will permit 
of the determination of temperatures to within 0*01°, and may be 
used for the standardisation of thermometers. H. M. X), 

■ The Transition Temperatures of Strontium Chloride and 
; Strontium Bromide as Fixed Points in Thermometry, 
Theodore W. Richards and Victor Yngve (J. Amer . Ohem. 
Soc., 1918 , 40, 89—95).—The transition temperatures have been 
determined by methods described in previous papers (compare A., 
' 19,14* ii, 244). 

The purification of strontium chloride can be effected by re- 
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crystallising above and afterwards below the transition tempera,- 
ture. It is found that barium can b© readily removed by 
recrystallising below the transition temperature (61°), so as to 
obtain the hexahydrate. The calcium cannot be removed in this 
way, but recrystallisation above the transition temperature yields 
the dihydrate, from which the calcium is rapidly eliminated. 

In a similar way, strontium nitrate may be purified by crystal¬ 
lising out under conditions which yield the anhydrous salt, whereby 
the calcium, is removed. The barium may then be removed sub¬ 
sequently by recrystallising the hexahydrated chloride prepared 
from the partially purified nitrate. 

The temperature at which the hexahydrate of strontium chloride 
is transformed into the dihydrate has been found to be 61*341° at 
atmospheric pressure on the hydrogen scale. 

Preliminary experiments show that hexahydrated strontium 
bromide is similarly transformed into the dihydrate at about 88*62°. 
[See J. Soc . Ghem. hid., 1918, 109a.] H. M. D. 

Theory .of Specific Heats. Walthee Jankowsky (Zeitsch. 
Elektrocliem 1917, 23, 368—371).—A theoretical paper in which, 
on the basis of the older kinetic theory, it is shown that without 
making an assumption of an equal partition of energy it is possible 
to derive a formula for the specific heat of gases and vapours. This 
formula has the form c — e m n(l + i)/m . n . i, in which e is the true 
specific heat, that is, the heat at constant* volume, e m the mean 
energy change, expressed in calories, of a molecule when the 
temperature is raised 1°, i is the ratio of the change of molecular 
energy to that of the sum of the atomic energies, i = e m fe a .n, and 
n is the number of atoms in the molecule. This formula is tested 
on a large number of gases and vapours, and is found to give good 
agreement. The dependence of the specific heat on temperature is 
shown to be due to changes in the value of i. This is a direct con¬ 
tradiction of the theory of equal energy partition. This formula- 
gives a simple theoretical basis to the Law of Dulong-Petit and 
Joule, and explains quantitatively the divergencies, and also shows 
that a strict following of the law is impossible. A further formula 
is deduced for the calculation of the ratio of the specific heat at 
constant pressure to that at constant volume. This has the forms 
h = 1 + 2(7/3 c v m and & = 1 /1 — 2(7/ 3c p m, in which (7 = 2*98, k~c p /c, v > 
and m Is the molecular weight. J. F. 8. 

Calculation of Gas Equilibria. W. D. Treadwell (Zeitsch. 
Elektrochem 1917, 23, 270—272).—A mathematical paper, in 
which by a series of approximations the author shows that the value 
of a, the chemical constant, which is expressed by Planck as 
a — B logeP — G f p log c T + r 0 /T, can on thermodynamic grounds bd 
proved to have the value a=*Rlog e p+r Q /T — Cplog&T* In both 
equations p is the vapour pressure, G J p the specific heat at constant 
pressure of the vapour, r Q the heat of vaporisation at absolute 
zero, and Gp the specific heat of the liquid phase. J. F. 8. 
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Specific Heat of Liquid Ammonia* Nathan S. Osborne 
and Milton S. "Van Dusen («/. Amer. Ohem. Hoc 1918, 40, 

1—13).- ■-Measurements of the spec ill c heat of liquid ammonia have, 
been made according to two independent methods. In one 'of 
these, the change in temperature produced by a measured quantity 
of heat under saturation conditions was determined, whilst in the 
other the calorimeter was kept full of liquid at constant pressure 
greater than the saturation pressure, the change in temperature 
produced by the added heat energy being corrected for the heat 
content of the expelled liquid. 

The interval of temperature covered by the measurements ranges 
from —45° to 45°, and over this range the specific heat increases 
from 1*058 at -45° to 1*173 at 45°. The dependence of the- specific 
heat on the temperature is represented by the empirical equation 
or.r 0*7498 - 0*000136/9 + 4*0203/ V133 - 0, in which c is expressed 
in terms of the 30° calorie and 0 is the temperature. 11. M. 1). 

Latent Heat of Vaporisation ol Ammonia. Nathan 8. 
Osborne and Milton S. Van Dusen (J. Amer. Ohem, Hoc,, 1918, 
40, 14—25),—The, calorimeter used in the determination of the 
specific heat of liquid ammonia (compare preceding abstract) was 
modified so as to render it suitable for the measurement of the 
heat of vaporisation. A known quantity of heat, developed an,dv 
measured electrically, is employed to vaporise a portion of the 
liquid ammonia contained in the calorimeter, the ammonia vapour 
being withdrawn at measured temperature and pressure and its 
amount estimated. Corrections due to thermal leakage were 
reduced to a minimum by special methods of manipulation. 

The results obtained show that the* latent heat of vaporisation 
decreases from 333*0 cal. at —42° to 252*6 cal. at 49°. The 
variation of the latent heat with the temperature may be expressed 
by the empirical equation L — 32*968133 — 0 —0*5895(133 — 0), in 
which 0 represents the actual temperature and 133 represents the 
critical temperature. 

From the latent heat of vaporisation and the specific heat of the 
liquid under the pressure of its saturated vapour, the authors 
have calculated the specific heat of saturated ammonia vapour. 
Expressed in joules per gram per degree, this varies in a con¬ 
tinuous manner from —4*42 at —45° to —3*36 at 45°. To reduce 
these numbers to 20° calories, they must he divided by 4*163. 

H. M. D. 

The Vapour Pressure of Liquid Ammonia up to the 
Critical Temperature. 11. Frederick G. Keyes and R. R. 
Brownlee (J. Amer . Ohem, Hoc. ., 1918, 40, 25—45).—The vapour, 
pressures of liquid ammonia have been measured between 0° and 
the critical temperature by a method involving the use of a piston 
gauge. The dependence of the vapour pressure on the tempera¬ 
ture may be expressed by the equation logp = -1969*65/T-f 
; 16*19785 - 0-0423858T + 5*4131 x KMP -3*2715 x ICMP, This 
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equation holds satisfactorily for vapour pressures down to the 
freezing* point ( — 77°). The boiling point was found to be 
-33*20 + 0-05°. ' H. M. I). 

Formula giving the Saturated Vapour Pressure of a 
Monatomic Liquid. E. Amks ( Compt . rend., 1918,166 ? 193—197). 
—The author deduces the formulae 31 = r^Zjx and 


-c 


i + 


(1 — r)( 0*84 — r) 

^TF20“ 


) T? ’ 


where r is the reduced temperature and II is the reduced pressure 
of the saturated vapour, and shows that the calculated results 
agree with the observed results in the cases of krypton, xenon, and 
argon. * W. G. 


Vapour Pressures of Liquid Metals. Joel H. Hildebrand 
(,/. A, mer. Ghem . Soc,, 1918, 40 , 45—49). — It has been shown 
previously (A., 1915, ii, 416) that the heat of vaporisation divided 
by the absolute vaporisation temperature is the same for all normal 
liquids provided that comparison is made at temperatures for which 
the concentrations of the saturated vapours have the same value. 
On the basis of this relation, it is possible to superimpose the 
vapour-pressure curve for one substance on that of another by 
means of a single constant, a, which expresses the ratio of the 
absolute temperatures referred to above. 

By taking mercury as the standard liquid, for which the vapour 
pressure may be represented by the equation logp= —3140/T + 7*85, 
it is shown that the vapour pressures of a number of other liquid 
metals may be expressed by the equation log p= — 314 0a / T -f 
7*85-h log a, in which a varies from 1*74 for cadmium to 4*90 for 
iron. 

By means of the tabulated values of a for the different metals, 
it is possible to calculate the -vapour pressure at any temperature 
and also the heat of vaporisation. IT. M. 13. 


Apparatus for the Determination of Boiling Points. 
Alfred Edwards (J. Soc, Ghem. Ind 1918, 37 , 38 t). — A simple 
form of boiling-point apparatus is described which provides for 
the complete immersion of the thermometer stem in the heated 
vapour. The still-head is traversed by a somewhat narrower inner 
tube with a hole near the top, through which the vapour from the 
boiling liquid escapes into the outer tube, passing therefrom to a 
condenser tube which is sealed into the still-head at its lower end . 
The condensed liquid tends to seal the space between the inner and 
outer tubes in its lower portion, and thereby to secure a regular 
stream of vapour through the inner tube in which the thermo¬ 
meter is supported; H. M. 13. 

Tli© Heat of Formation of Liquid Water from its Ions* 
T. A. Muller (Bull. Soc. cMm 1918, [iv], 23, 8—13).—Using 
the method previously described (compare A., 1913, ii, 115), the 
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author lias determined the heats of reaction of sulphuric and 
hydrochloric acids with potassium hydroxide in aqueous solution 
at infinite dilution, and from his results has calculated the heat 
of formation of water from its ions. The values obtained were, 
with sulphuric acid 13,966 cal., and with hydrochloric acid 
14,003 cal. W. G. 

Thermochemical Studies. The Heat of Combustion of 
the Paraffins. Daniel Lauerlof (J. pr. Chem 1917, [ii], 90, 
123—124. Compare A., 1905, ii, 76).—The heat of combustion 
of //-octane observed by direct measurement (Richards and Jesse, 
A., 1910, ii, 269) agrees closely with the value calculated with the 
aid of the author’s hypothesis (Joe. cit .), which thereby receives 
confirmation. ’ D. F. T. 

The Heat of Ionisation, in Aqueous Solution, of Crystalline 
Barium Sulphate and the Solubility of this Salt in Water. 
J. A. Muller (Bull. Soe. ehim 1918, [iv|, 23,' 13 — 16). — From 
measurements of the heats of reaction of barium chloride and 
sulphuric acid at increasing dilutions, and determining the limits 
towards which these tend at three temperatures, the following 
expression is found for the value of q , the heat of combination of 
the ions Ba and S0 4 , 105502*32-696-8572*+ 1-2118Z® T being 

the absolute temperature. The heat of ionisation of crystalline 
barium sulphate in aqueous solution is the inverse of this. From 
this it is possible to calculate the ratio of the solubilities of barium 
sulphate at different temperatures, and the results agree with those 
of van’t Hoff. [See also J. Soc. Chem . Ind 1918, March.] 

W. G. 

Adsorption Compounds and Adsorption. II. Replace¬ 
ment from the Surface. L. Bkrcziller and St. Hetenvi 
(, Biochem. Zeitsch., 1917, 84, . 118—136).—Stalagmometrie 
measurements of the effect of addition of alcohols to solutions of 
various crystalloid and colloid substances. S. B. 8. 

Utilisation of the Adsorptive Power of Fuller's Earth 
for Chemical Separations. Atherton Seidell (J. Amur. Chem . 
Soc., 1918, 40, 312—328).—A comparison has been made of the 
adsorptive capacities of thirty-six samples of fuller’s earth and 
other similar clays by experiments on the adsorption of quinine 
bisulphate and methylene-blue. The adsorptive power of a given 
quantity of a particular sample increases with the concentration 
of the unadsorbed substance in the aqueous solution and also with 
the time of contact, although the rate of adsorption gradually 
diminishes. 

The method of measurement consisted in mixing 1 gram of the 
fuller’s earth sample with 10 c.c. of water and adding to the mix¬ 
ture measured volumes of 1% quinine bisulphate or 0*5% methylene- 
blue solution; 1 The tubes containing the mixtures were shaken 'for; 
■ ;v :half an hour, and the solutions then examined'' for "the adsorbed 
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substances. From a series of suck tests it was possible to obtain 
comparative numbers for the adsorption powers of the samples. 

In the case of both the quinine salt and the methylene-blue, the 
free base only is adsorbed. When both are present in the solution 
in equal amounts, they are adsorbed to very nearly the same extent. 
If the fuller’s earth is first shaken with methylene-blue and then 
with quinine bisulphate, a small amount of the latter is adsorbed 
and only a .trace of the former liberated. If the order is reversed, 
a much larger proportion of methylene-blue is adsorbed and a con¬ 
siderable amount of the quinine salt is displaced. 

The experiments show, further, the influence of dilution, of the 
acidity of the solution, and of the presence of ethyl alcohol and 
sucrose. [Bee also J. Soc. Ohem. Ind ., 1918, March.] 

H. M. D. 

Preparation of Uniform Collodion Membranes for Dialysis. 
Chester J. Farmer (J. Biol. Chem 1917, 32, 447—453. Com¬ 
pare Brown, A., 1917, ii, 362).—The membrane is prepared by 
filling, a glass tube with collodion solution, inverting, and allowing 
to drain for one minute. The tube is then dried in a current of 
air for one minute and afterwards filled with cold water. After 
a few minutes, the thin membrane can be removed from the walls 
of the glass tube with the aid of a pair of forceps. Convenient 
apparatus for performing these operations is described in detail 
in the original paper. IX. W. B. 

The Colloidal Membrane : its Properties and its Function 
in the Osmotic System. Frank Tinker {Tran*. Faraday Soc., 
1917, 37, 133—140).—Although it is probable that the average 
kinetic energy of a molecule in the liquid state is the same as in 
the state of vapour, this must not be taken to imply that the 
average pressure of a solute molecule has the same value in the 
two states. In the solution, a large proportion of the volume is 
occupied by the solvent molecules, with the result that the free 
space is greatly reduced, and the pressure which the solute mole¬ 
cules would exert on an imaginary flame is. consequently much 
greater than the corresponding gas pressure. 

The internal bombardment pressure of the solute must therefore 
not be confused with the osmotic pressure, which, in the author’s 
opinion, is an external mechanical pressure. The supposed analogy 
between osmotic and gas pressure is also considered to have no real 
foundation, in that this analogy fails to account for the funda¬ 
mental phenomena of diffusion. The mechanism involved in an 
osmotic system is said to be quite different from that which pro¬ 
duces gas pressure, there being no pressure on the membrane unless 
the solution is compressed. This pressure is then exerted by the 
solution as a whole and not by the individual molecules, whether 
of solute or solvent. 

The similarity between a dilute solution and a gas is due to the 
fact that both experience no .change in internal energy'when'the 
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volume is varied. Equality in this respect does not, however, afford 
any proof that the mechanism involved in gas and osmotic pressure 
is of the same nature. 

Reference is made to the importance of the study of the proper¬ 
ties of the membrane, and a brief account is given of the author's 
work on this subject. H. M. IX 

Kinetic Theory of Osmotic Pressure. Alfred W. Poet hr 
(Tram. Faraday Foe., 1917, 13, 123—432).—The cause of osmotic 
pressure is discussed, and it is pointed out that the kinetic theory 
is the only theory yet advanced which reproduces directly the 
values for the osmotic pressure which have been actually obtained 
in experiments with dilute solutions. The arguments against the 
kinetic theory, which rest largely on the dissimilarity of the con¬ 
ditions in liquids and gases, have been greatly weakened as the 
result of observations on the Brownian motion. These observations 
afford the experimental basis for a kinetic theory of liquids, accord¬ 
ing to which solute and solvent molecules are in a state of rapid 
movement. The osmotic pressure represents the dynamical effect 
of this thermal motion of the solute molecules, and in order to 
obtain a mental picture of the effect of the presence of the solutes, 
it may be supposed that the molecular bombardment of the mole¬ 
cules of the solute on the boundary surface tends to enlarge the 
boundaries, and thereby to relieve the total pressure on the solvent. 
In other words, the. kinetic pressure resulting from, the thermal 
agitation of the solute molecules acts outwardly and diminishes the 
Laplaeian pressure by an equivalent amount. 

It is shown that the data for the osmotic pressures of sucrose 
solutions at 20° can be represented satisfactorily by the equation 
P(v-b)*=RT, in which b is a constant which is greater than the 
volume of the sucrose. On the assumption that this is due to the 
hydration of the sucrose molecules, it is found that about 5*3 mole¬ 
cules of water are associated with a molecule of sucrose. 

If this equation is applied to the whole of Morse’s results and 
hydration values calculated for different concentrations and 
temperatures, the numbers are not quite regular, but show clearly 
•that hydration diminishes with increasing concentration. The 
values for dilute solutions are surprisingly high, but are considered 
to be quit© plausible, and it is suggested that the variation in 
solubility with the temperature may be due to changes in the 
degree of hydration. 

1 According to the equation connecting osmotic pressure with the 
latent heat oil dilution of the solution, the latter quantity depends 
on the variation of PjT with the temperature T. If these varia¬ 
tions, derived from Morses values at 10° and 30°, are compared 
with those calculated from measurements of the heat of dilution 
at 20°, the degree of correspondence is found to be quite satis¬ 
factory. 1 H. M. D. 

; ' Osmotic Pressure in Relation to the Constitution of 

Water and the Hydration of the Solute, W. R, Bousraim 
"( Frans . Faraday Sac., 1917, 13, 141—155).—The author’s previous 
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work on the properties of solutions is considered with reference to 
the kinetic interpretation of osmotic pressure. This interpretation 
rejects the idea that the molecules of the solute are directly 
responsible for the osmotic pressure, and a modified gas theory is 
put forward which involves the assumption that water is a mix¬ 
ture of three kinds of molecules, vapour, liquid, and ice molecules, 
represented by EL>0, (H 2 0)o, and (XI 2 0) 3 respectively, and attributes 
the osmotic pressure to the- thermal agitation of the vapour mole¬ 
cules. The validity of the ideal gas equation for dilute solutions 
is supposed to indicate that these hydrol molecules comport them¬ 
selves towards changes of pressure and temperature in the same 
way as the molecules of a gas. 

The addition of a solute to water is said to be accompanied by 
a reduction in the proportion of both the vapour and ice molecules 
in the equilibrium mixture, resulting in a diminution of the vapour 
pressure and a lowering of the freezing point. Reduction of the 
molecular interspace by external pressure raises the vapour 
pressure, and the osmotic pressure is defined as the liquid pressure 
under which the external vapour pressure of a solution is equal to 
the internal vapour pressure of the pure solvent. 

The relations between the osmotic pressure, the lowering of the 
vapour pressure, and the freezing point are discussed in reference 
to the above theory, and it is claimed that the various osmotic 
data are brought into line with other properties by the assumption 
that the active hydrol molecules enter into combination with the 
solute molecules. It is said that different properties lead to the 
same value for the degree of hydration of the solute. II. M, I). 

Solubility and. Internal Pressure. Joel H. Hildebrand 
(J. Arner. Chem. Soc. } 1918, 40, 198).—Corrections to a previous 
paper (this vol., ii, 36j. II. M. I). 

Changes in Volume during Solution. III. Gregory Paul 
Baxter (J. Amer. Chem,. Hoc., 1918, 40, 192—193).—If AB, 

AB 1 , and A l B represent the four salts formed by the ions A, B, 
A f } and B f , then the apparent volume in solution of one of these may 
be obtained if the apparent volumes in solution of the three others 
are known. The calculation depends on the fact that the sum of 
the apparent volumes of AB and A t B t is equal to the sum of the 
apparent volumes of AB } and A ! B . 

The apparent volume of dissolved calcium carbonate obtained 
in this way from the apparent*volumes of calcium chloride, sodium 
carbonate, and sodium chloride is 3*0 c.c. Since the molecular 
volume of solid calcium carbonate is 36*9 c.c., the change in volume 
on dissolution is 3*0 — 36*9=—33*9 c.c. per mol. The contraction 
is thus more than 90% of the volume of the solid salt. H. M. I). 

The Structure in Steps in certain Anisotropic Liquids. 
F. Grandjean (' Compt . re?id., 1918, 166, 165—167). —This struc¬ 
ture, already found in ethyl azoxy benzoate and cihnamate (com¬ 
pare Bull, Soc . frang, Min., 89, 167), has been found also In the 
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oleat.es and the positive phase of cholesteryl decoate. It is described 
in detail. This structure in steps, and particularly the existence 
of steps of extremely slight thickness, separated from steps infinitely 
near by abrupt lateral surfaces, reveals a discontinuous property 
of the liquid, which is not observed in the group of azoxyphenetole. 

W. G. 

Precipitation of Colloidal Gold and Platinum on Metallic 
Surfaces* Ellwood B. Spear and Kenneth D. Kahn (J. Amer . 
Ohem . Soe., 1918, 40, 181—184),—The precipitation of colloidal 
gold and platinum solutions when brought into contact with polished 
plates of zinc, steel, nickel, lead, tin, copper, or platinum has 
been examined, with results which indicate that the rate of coagu¬ 
lation increases with the electro-positive character of the metal. 
The effect also depends on the nature of the metal surface, in that 
the rate of coagulation for a given metal decreases if the surface 
is roughened or if the metal is employed in a finely divided 
condition. 

It is suggested that ions of the active metal are formed, and that 
these are adsorbed by the colloidal particles, thereby neutralising 
their negative charge. In support of this view, it has been found 
that copper does not bring about coagulation if the colloidal gold 
or platinum solution is freed from air by the passage of a current 
of purified hydrogen. [See J. Soe. Ghem. bid., 1918, March.] 

H. M. B. 

Laws of Chemical Equilibrium. Erskine D. Williamson 
and George W. Morey (J. Amer. Ohem. Soc ., 1918, 40, 49 — 59). 
—A theoretical paper in which the authors derive general equa¬ 
tions for the equilibrium in heterogeneous chemical systems by 
methods which are essentially based on the work of Gibbs. Special 
forms of equations applicable to systems of simple type are 
specifically referred to. II. M. I). 

Pressure-Temper attire Curves in Univariant Systems, 
George W. Morey and Erskine D. Williamson (/. Amer. Ghem. 
Soe., 1918, 40, 59—84, Compare preceding abstract).—The 

pressure-temperature curves for univariant systems are discussed 
in reference to Gibbs’s equations. The conditions under which 
different pressure-temperature curves become coincident are ex¬ 
amined, and a method is developed by which the order of succession 
of the pressure-temperature curves intersecting at an invariant 
point can he determined. The applicability of the method is 
shown by reference to the five curves which melt in the quintuple 
points characteristic of the ternary system H^O-KgBiO^-SiOo. 

h. m7d. 

Univariant Equilibria in the Ternary System-Water, 
Sodium Sulphate, Ammonium .Sulphate. G. Matigncn 
and F. Meyer (Gomft. rend., 1917, 165,'787—789).—The experi¬ 
mental data recorded show the composition of’ solutions which are 
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in equilibrium with two solid substances. The two sulphates 
combine to form the double sulphate NaNH 4 S0 4 ,2H 2 0, and 
numbers are given for solutions saturated with respect to the double 
salt and Glauber’s salt between —13° and 25*5°, double salt and 
anhydrous sodium sulphate between 29° and 58°, double salt and 
ammonium sulphate between —19° and 58°, and with respect to 
anhydrous sodium sulphate and ammonium sulphate between 
62*5° and 109°. 

A solution saturated with sodium sulphate boils at 102° and 
contains 2*10 mols, per 1000 grams of solution. Similarly, the 
b. p. of saturated ammonium sulphate solution is 108*9°, and it 
contains 3*922 mols. per 1000 grams, whilst a solution saturated 
with respect to the two sulphates boils at 111° and contains 1*123 
mols. Na 2 S0 4 and 3*175 mols. (NH 4 ) 2 S0 4 per 1000 grams of solution. 
[See, further, J. Soc. Ghent. Ind., 1918, 29a.] H. M. D. 

Heterogeneous Equilibria between Aqueous and Metallic 
Solutions. ■ G. McP. Smith and S. A. Braley (/. Amer. Chem. Soc ., 
1918, 40, 197).—A correction of results recorded in a previous 
paper (A., 1917, ii, 455).—The error necessitates a further in¬ 
vestigation of the ionisation relations in mixtures of sodium and 
strontium chlorides. H. M. D. 

Invariant Equilibria in the Ternary System : Water- 
Sodium Sulphate-Ammonium Sulphate. C. Matignon and 
F. Meyer (Gornpt. rend., 1918, 166, 115—119).—A study of the 
equilibrium of the solution in the presence of the various com¬ 
binations of three solid phases, the cooling curves being plotted. 
In a trilinear diagram, with co-ordinates giving respectively the 
temperature, the concentration of anhydrous sodium sulphate, and 
the concentration of ammonium sulphate, are shown the surfaces 
corresponding with the states of equilibrium of the solution with 
respect to on© solid phase. [See also J. Soc. Chem. Ind 1918, 
March.] W. G. 

Effect of Hydrogen Chloride on the Nitrogen-Hydrogen 
Equilibrium. E. B, Ludlam (Trans. Faraday Soc., 1917, 13, 
43-—52).—The observations made by Deville suggest that the 
stability of ammonia at high temperatures is increased very con¬ 
siderably by the presence of hydrogen chloride and lead to the 
supposition that the equilibrium between nitrogen, hydrogen, and 
ammonia will be displaced in favour of the ammonia if hydrogen 
chloride is added to the mixture. 

Experiments, in which a mixture containing equivalent quanti¬ 
ties of nitrogen, hydrogen, and hydrogen chloride was subjected to 
the action of an electrically heated platinum wire or carbon rod 
stretched along the axis of a water-cooled tube afforded no evidence 
in support of the above hypothesis. The soaking of the carbori 
rod in solutions of sodium, calcium, or magnesium chloride made 
no difference to the result, 

Other experiments, in which a mixture of nitrogen and hydrogen 
was passed slowly through a quartz tube containing sugar charcoal 
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at about 800° gave results which seemed to show that the ammonia 
formed was increased when hydrogen chloride was added to the 
nitrogen-hydrogen, mixture, although the effect was much smaller 
than that calculated from, the mass action equation. 

On the assumption that- the smallness of the effect was due to 
the slowness of the reaction, attempts were then made to- approach 
the equilibrium condition by starting with ammonium chloride. 
'Weighed quantities of this were accordingly heated in an evacuated 
quartz tube in presence of gold, silver, copper, and iron, with results 
which seemed to show that ammonium chloride is not nearly so 
stable at high temperatures as Deville’s observations would suggest. 

The evidence- afforded by these experiments pointed to iron as 
the most active catalyst, and further observations were therefore 
made in which nitrogen, hydrogen, and hydrogen chloride were 
passed through a layer of iron asbestos heated at about 4-50°. 
Even at this low. temperature, ferrous chloride is formed and 
sublimes, and the volatility of this substance would evidently be 
a serious obstacle to the use of iron in practice, even if the catalytic 
activity of the metal were very considerable. TI. M. I). 

Equilibrium Bata on the Polybromides and Polyiodides 
of Potassium. G. A. Linhart (/. Amer. Ghevu Sog 1018, 40, 
158—163).—On the assumption that ELBr 3 and KBr 5 are present in 
aqueous solutions which contain potassium bromide and bromine, 
the constitution of the solution is determined by the equations 
[Br ; /]/ [Br ; J[Br 2 ] = K * and [Br 5 ]/[Br 3 ][Br 2 ] = K^ By reference 
to Worley’s data for 26*5°, it is shown that IV remains very nearly 
constant—15*9 if it is assumed that A" = 1*2. At 0° If 7 —19*6 and 
If" = 2*08, and at 32*6° A'= 15*5 and Z"= 1*06. 

From the values of the constants at the two lower temperatures, 
the author calculates the heat of the reactions Bi" + Br 2 (aq) = 
Br-/ —1290 cal. and Br 3 ; + Bm(aq) = Br f / - 3390 cal. 

When the value It" = 1*2 for 26*5° is applied to solutions which 
are saturated with bromine, the calculated value of IV is appreci¬ 
ably higher than that indicated above, and it is suggested that 
tins may be due to the formation of KBr 7 . 

Measurements of the ratio of distribution of iodine between 
carbon tetrachloride and water at 25° show that the ratio of the 
concentrations, expressed in mols* per 1000 grams of solvent, is 
constant = 5 7* 7. 

The constitution of iodine-potassium iodide solutions is also dis¬ 
cussed briefly. H. M. D. 

Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. X. Equilibria in Binary 
Solutions of p-Toluidine and Carbamide respectively with 
Nitro-derivatives of Benzene. Robert Kremann and Bruno 
Pbtritschek (MonaUh., 1917, 33, 385—404. Compare A., 1905, 
ii, 307; 1906, ii, 268; 1912, ii, 1151).—The binary systems 
p-toluidine with the/three dinitrobenzenes, 2; 4-dinitrotoluene and 
the three- nxtrophenols respectively,, and carbamide with 1 the three 
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dinitrobeiizenes and 2:4-dinit.rotolue.ne respectively, have been 
investigated by means of time-cooling curves. It is shown in the 
case of p-toluidine with the three dinitrobenzenes and with 
2:4-clinitrotoluene gives no compounds, hut only simple eutectics; 
with m- and p~nitrophenols, a compound is formed in each case. 
With m-nitrophenol and p-toluidine, the compound produced 
consists of one molecule of each constituent, whilst with p-nitro- 
phenol, the compound consists of two molecules of p-nitrophenol 
to one molecule of p-toluidine. In the case of o-nitroplienol and 
p-toluidine, no compounds are formed, but simply a eutectic. 
Carbamide does not form any compounds in any of the mixtures 
examined, and in all cases there are large gaps in the mixture 
series. As a result of the experiments, the authors state that the 
tendency to compound formation with the dinitrobenzenes is deter¬ 
mined by the residual affinity of the benzene nucleus and not by 
the affinity of the amino-group, whereas in the case of the xiitro- 
phenols the amino-group is the determining factor. J. F. S. 

Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XI. Binary Solution 
Equilibria between Phenol and the Three Isomeric Nitro- 
phenols respectively with the Three Isomeric Phenylene 
Diamines* Robert Kremann and Bruno Petritschek ( MonaUh 
1917, 38, 405—444. Compare- preceding abstract).—By means of 
cooling curves, the authors have investigated the twelve possible 
binary systems formed between phenol and the three- nitrophenols 
on the one hand and the three phenyle-nediamines on the other. 
The system phenol-p-phenylenediamine gives rise to the compound 
consisting of one molecule of diamine to two molecules of phenol. 
This compound forms a eutectic with phenol at 40° and with 
p-phenylenediamine at 94°. The system phenol-m-phenylene- 
diamine gives rise to a compound made up of three molecules of 
phenol and two molecules of the diamine; this compound forms a 
eutectic with phenol at 24° and with diamine at 41°, and has 
in. p. 52*6°. In the- case of the system phenol-o-phenylenedi amine, 
two compounds appear; these consist respectively of four molecules 
of phenol and one molecule of the diamine, and one molecule of 
each component. The eutectics in the case of the first compound 
lie at 28° with phenol and 29° with the second compound. The 
system p-nitrophenol-o-phenylenediamine forms a single compound 
composed of two molecules of nitrophenol and one molecule of the 
diamine (m. p. 87*9°). This compound with nitrophenol has a 
eutectic at 85‘5° and with diamine at 78°. A compound of similar 
composition is formed in the system p-nitrophenol-m-phenylene~ 
diamine; this melts at 119*9°, and its eutectics lie at 102° with 
nitrophenol and 52*4° with the diamine. In the system p-nitro- 
phenol-p^phenylenediamine, two compounds are found; these have 
compositions: (a) four molecudes of nitrophenol to one molecule 
of the diamine, and (6), one molecule of nitrophenol to one mole¬ 
cule of the diamine respectively. The eutectics lie at 109*5° for 
p-nitrophenol and compound a, 117*5°' for compound W And'^hP ; 
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pound b f and 107° for the compound b and the diamine. The 
systems o-nitrophenol and the three phenylenediamines do not give 
rise to compounds; the eutectics in these cases lie at 42*5° for 
//-phenylenediamine, 83*5° for m-phenylenediamine, and 38*8° for 
o-plie ny lene diarnine. The system m-nitrophenol-?n-phenylene- 
diamine gives rise to two compounds, composed of two molecules 
of nitrophenol and one molecule of the diamine, and one molecule 
of nitrophenol and one molecule of the diamine respectively. , In 
the system m-nitroplienol-o-phenylenediamine, two compounds are- 
found; these are two molecules of nitrophenol with one molecule 
of o-phenylenediamine and an equimolecular compound. Similar 
relationships are found in the system w -ni tr oph enol-p-phenylene- 
diamine. J. F. S. 

A Complete Review o! Solutions ©I Oceanic Salts. III. 
Ernst Janecke (Zeitsch. anorg. Ohem 1918, 102, 41—65. 
Compare A., 1917, ii, 527).—In the previous paper, a graphic 
representation was devised for the doubled ternary system 
(Nag,K 2 ,Mg)(Clo,S0 4 ) in presence of sodium chloride as a constant 
solid phase. The diagram took the form of a triangle for any 
particular temperature, the corners of the triangle corresponding 
with the three salts MgCl 2 , 2KC1, Na 2 S0 4 . The temperature co¬ 
ordinate being perpendicular to the plane of the triangle, the com¬ 
plete diagram took the form of a three-sided prism. Although 
sodium chloride is always present as a solid phase, the. quantity 
in solution or the quantity of water corresponding with saturation 
with salt at different temperatures has been hitherto neglected. In , 
the present paper this new factor is taken into account. At first 
the new variable is considered in connexion with the simple salts 
represented by the corners of the triangle, and later with respect 
to the systems associated with, the sides. For an interpretation 
of the numerous diagrams given the original paper must be referred 
to. [See, further, J. Soe . Ohem . Ind, 9 1918, March,] 

‘ E. H. R. 

Chemical Kinetics. U, Pratolongo (Atti 11 . Accacl , IAmeA , 
1917, [v], 26, il, 182—190).—The author bases on Marcelin’s work 
(Contribution a Tetude de la cinetique physico-chimique, Thesis, 
Paris, 1914) the essentials of a new thermodynamics of irreversible 
phenomena. ' T. PI. P. 

Effect of Temperature and of Pressure on the Limits 
of Inflammability of Mixtures of Methane and Air. Walter 
Mason and Richard Yernon Wheeler (T., 1918, 113, 45—57),— 
Theoretical considerations indicate that the effect of increasing the 
initial temperature of mixtures of inflammable gases with air 
should be to widen the difference in the composition of the mix¬ 
tures which correspond with the upper and lower limits of inflam¬ 
mability. 

Experiments made with mixtures of methane and air show that 
the percentage of methane, corresponding with the lower limit, 
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decreases from 6*00% of methane, when the initial temperature 
of the mixture is 20°, to 3*25% for an initial temperature of 700°. 
In the case of the higher limit mixture, the percentage of methane 
increases slowly with the initial temperature of the mixture up to 
about 600°, after which there is a considerable augmentation of 
the rate of increase of the methane content. It is suggested that 
this is probably due to the disturbing influence of surface com¬ 
bustion of the methane during the interval which elapses between 
the introduction of the gas mixture into the heated explosion 
vessel and the passing of the igniting spark. In general, the results 
obtained for the influence of the initial temperature on the limits 
of inflammability agree closely with those obtained by Taffanei 
(' Gompt . rend., 1913, 157, 593). 

Experiments made to determine the influence of pressure on 
the composition of the limit mixtures show that the percentage of 
methane increases with pressure for both the lower and upper 
mixtures. This result is in agreement with previous observations 
made by Torres and Plenz (/. Gasbeleucht 1914, 57, 990, 1001, 
1016, 1025), The smaller effect obtained by these authors in the 
case of the upper limit mixtures is presumed to be due to the 
circumstance that they did not make use of a sufficiently powerful 
source of ignition in order to obtain strictly comparable results. 

The lowest pressure at which self-propagation of flame occurs 
in mixtures of methane and air was found to be 120 mm. when the 
initial temperature was atmospheric. In .similar experiments, 
Burrell and Robertson (TJ.S. Bureau of Mines, Technical Paper 
No. 121, 1916) obtained a limiting pressure of 300 mm. The differ¬ 
ence between the two results is explicable on the asumption that 
the igniting source employed by these authors was not sufficiently 
powerful. In these circumstances, their results give merely the 
limiting pressure for ignition by a spark discharge of particular 
intensity. 

The mixtures which correspond with the lowest limiting pres¬ 
sures contain between 8*75 and 9*40% of methane, these numbers 
being derived from observations in which the initial temperatures 
were 20°, 250°, and 500°. H. M. D. 

The Saponification of Fats. II, J. P. Trkub ( Proc . K. Ahad. 
Weiensch , Amsterdam , 1918, 20, 343—357. Compare A., 1917, 
ii, 528).—Prom a mathematical discussion of the ideal case in 
which the saponification of a triglyceride takes place in solution, 
the ester groups being equivalent and no complications arising, it 
is shown that the relative concentration of free glycerol at any 
moment is equal to the third power of the relative concentration 
of the free fatty acid, in the case of stagewise saponification, that 
is, passage through the di~ and mono-glycerides. The same holds 
good for the ideal case of esterification. The experimental results 
obtained when trilaurin is saponified with strong sulphuric abid 
show* only very slight deviations from this rule, the deviations being 
due to the fact that the three ester groups are not perfectly equi¬ 
valent. Rather greater deviations are found in the esterifica^an of 
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lauric acid and glycerol by strong sulphuric acid. [Heo also J. 
St»<\ hiurn. hid,, 1918, March.] “ ' W. (L 

Dynamics of Nitrile Formation from Acid Anhydrides 
and Amides. I. investigation of the Reaction 0(COPh) 2 + 
COPh"NH 2 —> 2Fli a COoH-hPliCN, by Methods based on 
the Phase Rule. Robert Kremaot and Max Wenzino (Monatxh., 
1917, 38, 445—456).—In a series of experiments designed for the 
investigation of the binary mixture, benzoic anhydride-benzamide, 
"the authors found that the temperature of the primary crystal¬ 
lisation varied with the time during which the mixture had been 
heated and also with the temperature. This they were able to 
show was due to the reaction 0(C0Ph) 2 + COPh*NH s —>~ 
2P1H10JI -f PhCN. To follow this reaction, mixtures of the four 
substances taking part were made in a number of different, pro per - 
l ions, commencing with 100% of the substances on the riglitTiancr^ 
side of the equation and ending with 100% of the substances on 
the left hand side, but always so that the molecular ratio of the 
benzoic acid to the benzamide was 2:1 and that of the benzoic 
anhydride to the benzamide was 1:1. These mixtures were 
rapidly heated to 98° and then allowed to cool, and the tempera¬ 
ture of primary crystallisation noted. The crystallisation tem¬ 
peratures were plotted against the composition and an analytical 
curve produced, which on the assumption that no chemical change 
had occurred gives the composition of any mixture, in which the 
proper ratios of the two sides of the equation are maintained, 
directly from the temperature of its primary crystallisation. The 
reaction was then studied: quantities of benzoic anhydride and 
benzamide in molecular proportions were mixed in a closed vessel 
heated to 98° or 123°, and the temperature of primary crystallisa¬ 
tion measured at stated intervals of time (one to one hundred 
hours), and from the analytical curve the progress of the reaction 
ascertained. It is shown that the reaction is bimolecular, and at 
98° has a value h ==0*053, whilst at 123° &~0'24. The tempera¬ 
ture-coefficient is therefore 1*8 for 10°. It is shown also that the 
reverse reaction does not take place to the extent of more than 

1%. J, F. B, 

Influence of Carbon Monoxide on the Velocity of Catalytic 
Hydrogenation. Edward Bradford Maxtkd ( Trans . Faraday 
Sac 1917, 13, 36—42).—Measurements have been made of the 
rate of absorption of hydrogen by olive oil at 180° in presence of 
small quantities of carbon monoxide. The absorption vessel, con¬ 
taining the oil and a nickel catalyst, was connected to the gas¬ 
measuring tube by rubber tubing, and was adjusted so that the 
contents could be continuously and thoroughly shaken during the 
progress of the absorption. 

Comparative experiments with pure hydrogen and with hydrogen 
containing from 0’25 to 2% of carbon monoxide show that the 
rate of hydrogenation is very considerably reduced by these quan¬ 
tities of carbon monoxide. The curve obtained by plotting the 
hydrogen absorption for a given interval of time against the per- 
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centage of carbon monoxide in the hydrogen is convex towards 
the origin, indicating that the retarding influence of successive 
increments in the carbon monoxide content decreases with increase 
in the quantity of the poisonous gas. 

Apart from, the poisoning effect of the carbon monoxide, the 
admixture of this gas dilutes the hydrogen, but this effect can be 
readily calculated and allowed for. H. M. D. 

Hydrogenation under the Influence of Colloidal Catalysts 
and how to account for this Process. J. Boeseken and H. W. 
Hofstede ( Proc . K. Akad. Wetensch. Amsterdam , 1918, 20, 
424—434).—The question of the mechanism of colloidal metal 
catalysts in hydrogenation processes is discussed and the results of 
observations are recorded on the rate at which hydrogen is ab¬ 
sorbed by solutions of cinnamic acid, cinnamic esters, and ethyl 
undecenoate in presence of colloidal palladium. These results are 
not sufficiently regular to admit of mathematical treatment, and 
the authors infer that the normal course of the reaction is dis¬ 
turbed by impurities in the hydrogen, by coagulation of the cata¬ 
lyst, and by other unknown factors. [See J. Soc . Ghem .. Pnd., 
1918, March.*] H. M. D. 

The Fundamental Values of the Quantities b and Ja for 
different Elements in Connexion with the Periodic System, 
V- The Elements of the Carbon and Titanium Groups. 
J. J. van Laar (Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 
492—504. Compare A., 1916, ii, 386, 610; 1917, ii, 67).—The 
methods previously described have been applied to the calculation 
of the values of b and Ja for the elements of the carbon and 
titanium groups. The critical data for these elements are, of 
course, not known, but the values of h can be obtained from the 
compounds, for which in certain cases the requisite data are avail¬ 
able. The chief result to which the author’s calculations lead is 
that the value of J a must be very large, ranging from 0‘32 for 
carbon to 0*40 for lead. This is supposed to indicate that Iho 
attractive forces measured by Ja are those of the free atoms. 

The estimated values of J a and b and also of the critical tem¬ 
perature and pressure are recorded in tables. H. M. D. 

The Fundamental Values of the Quantities 6 and Ja for 
different Elements in Connexion with the Periodic System. 
VI. The Alkali Metals. J. J. van Laae (Proc, E Akad. 
Wetensch. Amsterdam, , 1918, 20, 505—519. Compare preceding 
abstract).—An attempt is made to estimate the values of b and 
Ja for the alkali metals, the approximate value of the critical 
temperature required iu the calculations being derived from the 
melting points and boiling points. The physical properties of the 
alkali metals necessitate the assumption of high values for the 
attraction'constant, and this is assumed to be connected witffi;Tb© 
existence of these elements in the atomic condition, The,estimated 
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values of the critical data and of h and sf a are recorded in tabular 
form. - H. M« D. 

Considerations on the Nature of Ciiemical Affinity and 
of the Valency of Atoms G. Ciamigtan and M. Padoa (Atti 11. 
Accad. Lined , 1917, [v], 26, ii, 165—-173).—The bearing of the 
results of recent work on the structure of the atom and on valency 
is discussed. T. EL P. 

Vacuum Balance Cases. Bertram Blount and William H. 
Woodcock (T., 1918, 113, 81—84).—Attempts have been made 
to construct a vacuum balance case of gun-metal. On account of 
the porosity of the metal, it was not fofmd possible to reduce the 
rate of leakage much below that represented by 0*01 mm. per 
hour. 

Better results were obtained with a glass case consisting of a 
large bell-jar with a side tubulus, through which the rider is con¬ 
trolled by an arrangement which is commonly-made use of in the 
ordinary glass hypodermic syringe. A balance case constructed 
on these lines has been found to give satisfactory results. By 
means of a Gaede pump it can be exhausted to 0°QQ1 mm. and the 
vacuum can be maintained for more than an hour. H. M. 3). 

Method for Preventing Salts from Creeping over the 
Sides of Evaporating Dishes. W. O. Robinson (/. Amer. Chem. 
Soc 1918, 40, 197). — Creeping of salts can be prevented by paint¬ 
ing a strip, about 6—7 mm, wide, round the inner rim of the dish 
with collodion. The film contains no non-volatile residue and can 
be easily burnt off. H, M. D. 

Lecture Experiment on the Vapour Pressure of Solutions. 
II. S. van Klooster (/. Amer. Chem. Soc., 1918, 40, 193—195). 
—A simple apparatus is described for demonstrating the lowering 
of the vapour pressure of a volatile liquid on the; addition of a 
foreign non-volatile substance. It consists of an outer glass tube, 
in which the pure liquid is boiled, and an inner tube containing 
the solution. The inner tube is constricted somewhat about the 
middle of its length, and at its lower end is sealed on to a narrow 
tube, which is bent round to form a U with the wider tube, and is 
used .as a gauge tube. The constriction serves to close the inner 
tube, when all the air has been removed, and this is conveniently 
effected by a rubber cork attached to a glass rod. When the outer 
tube is closed and the liquid boils,, vapour passes through the 
solution via the gauge tube, and when the air has been displaced 
the inner tube is closed by the rubber stopper. The level of the 
solution in the gauge tube is then found to be less than that in the 
wider tube. H. M. D. 

Preparation of Argon as a Lecture Experiment; ' W. P, 

; »T oris sen {Chem. Weekblad, 1917, 14, 1151—1153)4—-A descrip - 
loin of an apparatus for demonstrating the extraction of argon 
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from air, tlie oxygen being absorbed by phosphorus, and the nitro¬ 
gen by a mixture of magnesium-powder, fresh quick-lime, and 
sodium. A. J. W. 


Inorganic Chemistry. 


The Crystalline System and the Axial Ratio of lee. 
F. Rinne (Ber. K. Sachs. Ges . Wiss. Math-phys. Klasse , 1917, 69, 
57—62; from Ghem . Zentr 1917, ii, 671. Compare ibid., i, 452). 

•—Using the apparatus described earlier, the statement of Nordens- 
kiold that ic© is hexagonal—bipyramidal (hexagonal-hemimorphic, 
a:c — l: 1*6) is confirmed. This result is regarded as supporting 
the author’s law of isotypism, according to which ic© follows the 
magnesium type. D. F. T. 

Black Phosphorus. II. A. Smits, G. Meyer, and R. Th. 
Beck (Proc. K. Akad. Wetensch. Amsterdam , 1918, 20, 392 — 393. 
Compare A., 1916, ii, 185).*—Experiments in which black and 
violet phosphorus were heated for prolonged periods at 480° and 
450° indicate that the black modification is metastable at these 
temperatures, and in presence of 1% of iodine as catalyst is trans¬ 
formed into the violet form. Mixtures of violet and black phos¬ 
phorus in the ratio 4:1 heated for fourteen weeks at 380° showed 
complete transformation of the black into the violet form, but no 
appreciable change took place when the proportion of violet to 
black was 1:4. [See J. Soc. Ghem . hid., 1918, March.] 

H. M. D. 

The Thermal Dissociation of Metaphosphoric Acid. I). 
Balabeff (. Zeitsch . anarg. Ghem., 1918, 102, 34—40),—The author 
studies the formation and thermal dissociation of metaphosphoric 
acid by heating orthophosphoric acid for varying lengths of time in 
a pear-shaped gold flask having a long neck. A current of dry air, 
led into the flask through a gold tube, serves to carry away any 
water-vapour formed, whilst the volatilised metaphosphoric acid and 
phosphoric oxide condenses in the neck of the flask. At the end of 
an experiment the flask is closed, weighed, and the residue analysed 
by estimating phosphoric oxide by the method of Schmitz. The 
product always contains less water than that required for metaphos¬ 
phoric acid, the deficiency being greater the more prolonged the 
heating. The thermal dissociation of metaphosphoric acid in the 
gaseous state is therefore established. The results of those ob¬ 
servers who have obtained metaphosphoric acid containing excess 
of water are to be explained by insufficient heating or by the 
presence of impurities in the phosphoric'acid' used '(compare :■ Holt, 
and Myers, T. y 1913, 103, 532—536). The dehydration of ortho- 
phosphoric acid' solutions' by, heating does pot''take'plhcu;iu : ;depntfe 
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stages, bub is influenced by the rate of heating and by the vapour 
tensions of water and phosphoric oxide. Even at 260—300° phos¬ 
phoric acid volatilises with the water in appreciable quantities., 
The composition of the residue depends on the temperature and 
duration of heating. [Compare J. Soc. Chem . Ind«, 1918, March.] 

E. H. B. ' 

The Existence of Basic Calcium Carbonates* Ed. Donato 
and A. Lang (Osterr. Chem. Zeit 1917, [ii], 20, 175—-176; from 
Chem. Zen.tr., 1917, ii, 672).—When brought into contact with 
water and lime, calcium carbonate becomes hardened, due to a 
fixation of part of the lime; this result is adduced as evidence of 
the probable existence of basic carbonates of calcium (compare 
Bus void, A., 1917, ii, 207). D. F. T. 

Glucinum Nitride. A. C, Vournasos (Bull. Soc. chim., 1917, 
[iv], 21, 282—288. Compare A., 1911, ii, 600; 1913, i, 25).— 
Glucinum nitride may be obtained by the direct action of cyano¬ 
gen on glucinum at 800°. 

The partial oxidation of a cyanide or of a carbide in the pres¬ 
ence of nitrogen will in certain cases yield nitrides. Thus if zinc 
or copper cyanide or calcium carbide is heated with ammonium 
nitrate, the corresponding nitride is formed: 3Zn(CN) 9 + 
1 2NH 4 NO s - ZngNs + 6CO s + 14N 3 + 24ELO. Barium cyanaraide 
similarly reacts with ammonium nitrate to give barium nitride. 
[See also J. Soc. Chem. Incl ., 1918, March.] W. G. 

A Silica-Glass Mercury Still. J. C. Hostettee and R. B. 
Sos man (J. Washington A cad. Sci., 1918, 8, 11—15).—-Vacuum 
mercury stills made of ordinary or combustion glass are liable to 
collapse when slightly overheated. This has led to the construction, 
of a silica-glass still, the design of which is of the simplest possible 
kind, in order to minimise the difficulties connected with the work¬ 
ing of the fused silica. The distillation chamber is heated electri¬ 
cally and the pressure reduced to less than 10 mm. IT. M. I). 

Mercury Ammonia Compounds. I. Muriel Catherine 
Canning Holmes (T., 1918, 113, 74—79).—By digesting infusible 
precipitate at 100° with solutions nearly saturated with respect to 
ammonium chloride and containing varying quantities of mercuric 
chloride, and examining the crystals which separate on cooling, it 
has been found that the product consists of the compound 
3HgCl 2 ,2NH 3 or of HgCl 2 ,2NH 3 . There is no evidence of the 
formation of any compound of intermediate composition. 

The product obtained under similar conditions by using solutions 
nearly saturated with mercuric chloride and variable small amounts 
of ammonium chloride has the composition HgCl 2 ,NH 2 *HgCl. 
This compound has previously been obtained by Stromholm (A., 
1906, i, 935; Zeit*eh. nrtonj. Chem „ 1908, 57, 72). H. M. D. 

Electrolysis of Solutions of the Rare Earths. III. L. M. 
Dennis and A. B..R ay (J. Amer . Chem. Soc., 1918, 40, 174—181). 
The fact that the electrolysis of solutions of rare earth salts leads 
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to the fractional precipitation of Hie rare earth hydroxides (com¬ 
pare A., 1915, ii, 775) has been attributed to the action of Hie 
hydroxyl ions set free at the mercury cathode, the hydroxide of 
the weakest base being precipitated first. In the expectation that 
vigorous stirring of the mercury surface would facilitate the frac¬ 
tionation, experiments have been made with neutral solutions of 
the nitrates of the rare earths of the yttrium and erbium groups, 
the average atomic weight of the metal being 106*95. The hydr¬ 
oxides precipitated at different stages were removed and the 
average atomic weight of the metal in each fraction determined. 

Comparing the results obtained in two series of electrolytes, in 
one of which the cathode was vigorously, and in the other slightly 
agitated, it is found that vigorous stirring causes a more rapid 
segregation of the earths of higher atomic weight in the early 
fractions and a better concentration of the earths of lower atomic 
weight in the last fractions. 

Other experiments in which neutral solutions of the nitrates of 
the rare earths and thorium were electrolysed show that fraction¬ 
ation occurs, the thorium being concentrated in the early frac¬ 
tions. [See also J. Soe. Chew., hid,, 1918, March.] H. M. D. 

A Thermoelectric Method for the Study of the Allotropie 
Transformations of Metals 0 R Durrer (Stahl- und Risen, 
1917, 37, 430—431; from Ghent, Zentr 1917, ii, 672. Compare 
Benedicks, A., 1916, ii, 172).—After a description of the appara¬ 
tus used by Benedicks, a statement is made that the decision of the 
latter with respect to the discontinuity at the point A z of the curve 
for iron and the absence of discontinuity at the point A 2 is based 
on insufficient material. D. F. T. 

Iso- and Hetero-poly Acids. XV. Heieropolytungstates 
and some Heteropolymolybdates. Arthur Rosenheim and 
Johannes Jaenicke ( 'Zeitsch . anorg. Ghent., 1917, 101, 
235—275. Compare this vol., 19).—In this paper is given the new 
experimental data which the authors have used in the development 
of their theory of the constitution of the heteropoly acids. The 
acids of the fundamental type have the constitution expressed by 
the formula H 12 - w [R w (M 2 0 7 ) 6 ], where R is the non-metallic element 
and M the metallic. These acids form two series of hydrates, one 
series crystallising in quadratic octahedra with 28H 2 0, the other 
in rhombohedra with 22H 2 0. They are the most, stable of the 
heteropoly acids and are formed in presence of excess of the metallic 
acid. The 8- and 9-basic acids show isomerism of a type not under¬ 
stood. 

12 -Boroiungstie add, H 9 [B(W 2 0 7 ) 6 ],28H 2 0, forms crystals of 
two kinds, large, transparent octahedra, m. p. 45—51°, and slender 
needles. A lower hydrate with 10H 2 O was isolated, , An is*o-12- 
horotungstic add, H 9 [B(W 2 0 7 ) 6 ],22H 2 0, was obtained in the form 
of hexagonal, bipyramidal crystals. 

l%Silicomolyhdic acid, Hg[Si(Moo0 7 ) 6 ],28H 2 0, forms transparent 
'octahedra, which melt gradually at 47—55° to a uniform,'liquid. 
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Crystallised from hot nitric acid, it forms a lower hydrate with 

34H 2 0. 

I %8ilicotungdic add forms both quadratic and rhombohedral 
hydrates with 28H 2 0 and 22H 2 0 respectively. The transition 
point, determined by the dilatometer method, is at 28*5°. In addi¬ 
tion, a, hydrate with 15ILO was obtained. 

Z.S‘o-1 2~dlicotunc/stic acid , H s [Si(W 2 O 7 ) fl ],20H 2 O, forms triclinic 
prisms. 

12 -Phos'phomolyhdie acid was obtained in yellow, octahedral 
crystals of the composition H 7 [P(Mo 2 .0 7 ) 6 ],28H 2 0, and by crystal¬ 
lisation from hot nitric acid the hitherto unknown hydrate with 
22BL>0 was obtained in small, yellow, probably rhombohedral tables. 
The conductivity at 25° was studied, and also the course of neutral 
isation by nnnms of conductivity measurements. 

1 2-Ph osjiiio tuny silo arid forms crystals of the normal type with 
2811,0. In presence of traces of acid these break down into minute 
rhomboheclra of the hydrate with 22H s O, melting at 89—94° to a 
homogeneous liquid. The highest metallic salts which could be 
prepared were tribasic, for example, Ba 8 H 8 [P(W 2 0 7 ) G ] 2 ,54H 2 0 and 
Na 8 H 4 [P(Wo0 7 ) c j,13H 9 0, but in the guanidine salt, 
(CN 3 H 5 ) 7 H 7 [P(W 2 0 7 ) 6 ] 2 ,12H 2 0, 
half the hydrogen is replaced. 

12 -A rsenotungstic acid could only be obtained in the form of its 
ammonium salt, (NH 4 ) 3 H 4 [As(W 2 0 7 ) 6 ],4H 2 0. 

The unsaturated mono-nucleic heteropoly acids are of the type 
H 32 -. n [R' n 0(M 2 0 7 ) r) ], their basicity being the same as that of the 
saturated acids. 

10 -Silicotungstic acid was obtained in the form of a potassium 
salt, badly formed, cube-like crystals of the composition 
K 7 H[Si0(W 2 0 7 ) 5 ],llH 3 0. 

The corresponding guanidine salt contains 9H 2 0. 

The bi-nucleic heteropoly acids form two groups, the 1:11 acids 
having an outer bridge, 

PI 7 [R»*OH*(M20 7 ) 5 ] - M207 ,[R b "OH # (M s 0 7 )5]H 7 , 

whilst the 1:9 (luteo) acids have an inner bridge, 

H u - «{(M 2 0 7 ) 4 E w 0*M 2 0 7 - R m 0 * (M. 2 0 7 ) 4 ]H n - n . 

The acids of the last type, it is suggested, are in tautomeric equil¬ 
ibrium with the form 

H 10 . n [(M 2 O 7 ) 4 B«OH-M 2 O 7 *E«OH(M 2 O 7 ) 4 ]H 10 - 
They are always formed in presence of excess of the metalloid acid, 

II -Phosphopiwiffstates are formed at an intermediate stage in 
the decomposition of 12-phosphotungstic acid by strong bases. 
They are stable salts which can be readily prepared from the barium 
salt, to which the constitution 

Ba 7 [P(0H)(W 2 0 7 ) 5 _VW 2 0H(W 2 0 7 ) 5 (0H)P]53H 2 0 
is given. Strong mineral acids bring about decomposition pf the 
11 -phosphotungstates with formation of 12- and 2:21-phospho- 
tungstates. The ll-arsenotungstates are completely analogous to 
the corresponding phosphotungstates. 

9 -Phosphoiungstic acid ' P 2 0 5 ,18W0 3 ,42H 2 0, forms thin, six- 
sided tables, which are very readily soluble and melt at 28°; All 
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attempts to prepare salts of higher basicity tlmii 5 failed, and if 
is concluded that the constitution of the acid must be represented 
by the formula 

H 5 [P(0H)(W 2 0 7 ) r W 2 0 7 -(W 2 0 7 )4(0H)P]H 5 ,36H 2 0. 

A study of the conductivity‘and neutralisation curves points to the 
same conclusion. 

The silver salt, 5Ag 2 0,P 2 0 5 ,18W0 s ,34H 2 0, i s precipitated as 
yellow, amorphous flakes which quickly crystallise. It is almost 
insoluble. The corresponding guanidine salt, with 18H 2 0, forms 
bright yellow aggregates of small tables and is only slightly soluble. 

d-A Tsenotungdic acid- corresponds exactly with luteophospho- 
tungstic acid. Only the tribasic potassium and ammonium salts 
were prepared, these having similar properties to the tribasic salts 
of 9-phosphotungstie acid. 

Among the more complex heteropoly acids, the authors have 
studied 2:21-phosphotungstie acid, 2 :17-phospho- and 2 :17-arseno- 
tungstic acids. They probably contain four non-metallic acid 
nuclei, but no constitutional formulae have yet been suggested for 
them. The preparation and properties of a number of salts of these 
acids are described. E. H. B. 


Mineralogical Chemistry. 


Amblygonite-Tin Deposits at Caceres, Spain* W. T. 
Doepinghaus (Jahrb. Min., 1917, i, Bef. 326—328; from Archiv 
LagerstdttenforscJmng, 1914, 16, 49 pp.).—Yeins containing 

amblygonite and cassiterite intersect Silurian and Devonian slates 
in the neighbourhood of the well-known phosphate veins of 
Estremadura, The average composition of the amblygonite is given 
under I, Associated minerals are pyrophyllite (anal. II) and a 
soda-muscovite (III), 
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L. J. S. 


Celestite from Galicia. Stefan Kreutz (Jahrb. Min., 1917, i, 
Bef, 269—277; from Abh. A had. Wiss. Krakau , 1915, 55, [i.], 
1—24).—An account is given of the minerals (aragonite, rock-salt, 
gypsum, celestite, caleite, and dolomite) found in the salt-clays 
which are worked for ozocerite and sulphur in the mining district 
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of Pomlarki, near the village of Truskawiec in Galicia, A crystal 
l<(graphic description is given of the celestite; analysis gave: 

►Si'O. BiiO. Cat), SO.,. Ign. Total. »Sp. i;r. 

54*4 i. 0*09 0*67 43*54 0*22 09*53 3*906 

corresponding with Sr SO., 97*38, CaS0 4 1*04, BaS0 4 0*98. 

Mixed crystals of these sulphates are discussed, and the fact that 
the minerals celestite, barytes, and anhydrite always contain a pre¬ 
dominance of one metal is commented upon. L. J. S. 

The Existence of Bischofite Deposits and the Secondary 
Transformations of the Zeehstem Potassium Salts, M, 
Rozsa (ZrUxeh. anonj. Oh cm., 1917, 101, 276 — 284. Compare 
A., 1916, ii, 257, 335; 1917, ii, 97, 214-).-—Fresh arguments are put 
forward in support of the author's contention that bischofite did 
not form a primary deposit, and therefore could not have par¬ 
ticipated in the secondary metamorphoses of the salt deposits. The 
carnal]ite-kieserite salts of the 16 metres thick “principal" salt 
layers are the primary products. The mean composition of live 
borings through this deposit gave carnallite 56%, kieserite 13*3%, 
rock-salt 28*7%. The kieserite-carnallite layers are less rich in 
carnallite. The origin of this carnallite can be explained with¬ 
out the assumption of a primary bischofite deposit, on the suppo¬ 
sition that the magnesium chloride appears as a decomposition 
product of the “ principal ” salt deposit. 

The thermal or hydrothermal decomposition of , kainite into 
kieserite and carnallite has been studied from the van't Hoff equil¬ 
ibrium diagram,* and it is concluded from the relative proportions 
of these two salts in the “ principal ,J salt deposits that the last 
could not have been produced by the decomposition of kainite. 
The occasional transformation of the “ principal ” deposits into 
a hard-salt rich in langbeinite can be explained qualitatively, but 
quantitative data are wanting. [See also J. Soc. Chcm. Ind., 1918, 
March.] " E. H. R. 

Rock-forming Minerals from the Tatra Mountains* \Y\ 
Pawlica. (Jahrb. Min., 1917, i. Ref. 278—282 ; Bull Acad . Sri. 
Oracode , Cl sci » math . a at., [A], 1915, 52—76),—Thirteen 
detailed analyses are given of minerals (muscovite, biotite, ortho- 
chase, oligoclase, amphibole, garnet, and tourmaline) isolated from 
granite, pegmatite, and gneiss. L. J. S. 


Analytical Chemistry, 


Accurate Method lor taking Aliquots of a Standard in 
Standardising Solutions, C. F. Miller (J. Amer. Chem . Soc., 
1917, 39, 2388).—About five times as much of the standard sub¬ 
stance is weighed out and dissolved in a quantity of water slightly 
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exceeding five times the capacity of the pipette to be used in 
taking the aliquot portions, (This pipette need not -be 
standardised.) Five portions of the solution are now pipetted into 
separate vessels, and the remainder of the solution, together with 
the rinsings from the pipette, is transferred to a fared platinum 
basin, evaporated, the residue dried, and weighed. A simple calcu¬ 
lation gives the quantity of substance taken for each titration. 
The method can be used only for such substances as sodium 
carbonate, sodium oxalate, etc., which are soluble, and separate from 
their solution in a weighable form on evaporation. W. P. S. 

A General Method for the Analysis of Gaseous Mixtures, 
Paul LebeYu and A. Damiens (Ann. Ghim 1917, [ix], 8, 
221—264).—A more detailed account of work already published 
(compare A., 1913, i, 437; ii, 253, 349, 700). W. G. 

The McLean-Van Slyk© lodometric Method for the Titra¬ 
tion of Small Amounts of Haloids, Its Application to 
Chlorides. Robert F. McCracken and Mary D. Walsh (J. Amer. 
Chem. Soc ., 1917, 39, 2501—2506. Compare A., 1915, ii, 479).— 
When the titration in this method is made very slowly, a blue 
coloration which might be mistaken for the end-point sometimes 
develops before the titration is complete; this coloration, however, 
disappears gradually as the end-point is approached. The end¬ 
point can be obtained in a clear solution by adding a further 
quantity of starch just before the titration is commenced. Tbe 
method yields trustworthy results. [See, further, J. Soc. Chem. 
Inch, 1918, 6a.] W. P. S. 

Applications of Gas Analysis. IV. The Haldane Gas 
Analyser. Yandell Henderson ( J.Biol . Chem ., 1918, 33, 31—38). 
—Modifications of Haldane’s apparatus for the estimation of carbon 
dioxide in air and in blood are described, by means of which the 
apparatus may be more readily taken apart and cleaned. A simpler 
form of the apparatus suitable for teaching purposes is also illus¬ 
trated. [Bee also J. Soc. Chem . Incl., 1918, March.] H. W. B. 

Applications of Gas Analysis. V. The Gases of the Blood. 
Yandell Henderson and Arthur H. Smith (J. Biol. Chem., 
1918, 33, 39—46. Compare preceding abstract).—The authors 
describe a modification of Barcroft and Haldane’s method, in which 
the oxygen from 1 c.c. of the blood is liberated by the action of 
potassium ferricyanide in a special “ diffusion tube,” which is sub¬ 
sequently rotated horizontally. During the rotation, the contents 
of the tube spread in a thin film along the walls and allow com¬ 
plete diffusion of the liberated oxygen into the air of the tube to 
occur. The excess of oxygen in the air is then estimated by means 
of the analyser previously described (loc. cii ,). Carbon dioxide 
in the blood is similarly estimated after treatment with tartaric 
acid, a correction being made for the solubility of carbon dioxide 
in acidified solutions of blood. H, W» B;:; 

YOL.CXXV.il. ■' ■ 
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Gasometric Estimation of the Oxygen and Haemoglobin 
o! Blood* Donald I), van Slyke (J. Biol. Chem 1918, 33, 
127—132. Compare A., 1917, ii, 422).— 1 The apparatus previously 
described for the estimation of carbon dioxide in the blood is used 
with a similar technique for the estimation of oxygen. The oxygen 
is liberated from combination with hemoglobin within the 
apparatus by the addition of ferricyanide, is extracted in a vacuum, 
and measured at atmospheric pressure, a few minutes sufficing for 
an accurate estimation. H. W. B, 

Rapid Characterisation of the Sulphuric Ion in Insoluble 
Sulphates.' Application to the Identification of this Ion in 
General. G. Denig^s (Bull. Soc. chim 1918, [iv], 23, 36—39).— 
The presence of the sulphuric ion in insoluble sulphates, such as 
those of lead, mercurous mercury, calcium, strontium, and barium, 
may readily be shown by adding to the sulphate a 10% solution of 
mercuric nitrate in nitric acid (1 in 100). Turpeth mineral is 
formed, and may be detected, if necessary, microscopically. 
Calcium and mercurous sulphates give the reaction immediately 
in the cold, strontium and lead sulphates only slowly, and barium 
sulphate only on boiling. In a complex mixture, the sulphate may 
be first precipitated as barium sulphate and then detected as 
described. [See also J. Soc . Chem. Ind 1918, March.] W. G. 

The Adaptation of Truog 7 s Method for the Estimation 
of Carbon Bioxid© to Plant Respiration Studies. A. M. 
Gurjar (The Plant World, 1917, 20, 288—293; from Physiol . 
Abstr., 1918, 2, 641).—In the original paper an apparatus is 
described for the estimation of carbon dioxide by Truog's method, 
the gas being absorbed in a known volume of N /4-barium hydr¬ 
oxide solution, and the residual hydroxide titrated back with 
standard acid. The modification consists in the use of an auto¬ 
matic pipette for measuring and transferring the barium hydroxide 
solution without allowing it to come into contact with the air. 
There is also an arrangement for rendering the wash-water free 
from carbon dioxide without disconnecting the reservoir. W. G. 

Use of Sodium Paratungstate in the Estimation as 
Oxide ©f the Metal in Cyanides, S. B. Kuzirian ( J . Amer . 
Chem. Soc., 1917, 39, 2356—2358. Compare A., 1913, ii, 865).— 
Cyanides, when heated with sodium paratungstate in the presence 
of an oxidising substance (ammonium nitrate) lose their acid 
radicle, leaving a residual oxide in a definite and stable form for 
weighing together with the paratungstate. [See, further, J. Soc. 
Chem . Ind., 1918, 30a.] ' W. P. S. 

Estimation of Sodium and Potassium, F. H. McCrudben 
and C. S. Sargent (J. Biol, Chem., 1918, 33, 235—241).—Sodium 
and potassium are separated from other compounds as the com¬ 
bined chlorides, and the amount of each is calculated from the 
chlorine content of a known weight of the mixture. The authors 
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show that when the McLean-Van Slyke method is employed for 
estimating the chlorine, the probable error in the estimation of the 
sodium increases as the ratio of sodium to potassium decreases, and 
amounts usually to about 1%. H. W. B. 

New Hydrogen Electrode for the Electrometric Titration 
of the Alkaline Reserve of Blood Plasma and other Froth¬ 
ing Fluids, J. F. McClendon (J. Biol. Ghem 1918, 33, 19—29).— 
The new electrode vessel is attached to a horizontal spindle in such 
a way as to permit- the introduction at the free end of acid and of 
hydrogen during rotation without disconnection from the potentio¬ 
meter. The addition of N j 10-hydrochloric acid to the plasma is 
continued until the hydrogen-ion concentration is that of water 
(pH — 7*00 at 23°). The amount of acid required is a measure of 
the alkaline reserve of the blood. H. W. B. 

Volumetric Method for the Estimation of Calcium. J. 
Gkossfeld (Ghem. Zeit ., 1917, 41, 842).—The calcium is precipi¬ 
tated from a solution slightly acidified with phosphoric acid by 
the addition of a definite quantity of ammonium oxalate, the 
calcium oxalate is then separated by filtration through a “kiesel- 
guhr filter-paper/’ and the excess of ammonium oxalate is titrated, 
with permanganate, in 'an aliquot portion of the filtrate. [See, 
further, J. Soc. Ghem. 1ml., 1918, 76a.] W. P. S. 

Identification and Estimation of Lead in Water. Robert 
Meldrum (Ghnn. lleivs, 1918, 117, 49—50),—In the colorimetric 
estimation of lead by means of hydrogen sulphide, it is essential 
that the standard or comparison solution be prepared with the same 
water free from lead. The colouring matter in the water and the 
proportion of saline constituents influence the. intensity of the 
coloration due to lead sulphide, the difference in some cases amount¬ 
ing to 100%. When distilled water is used for the standard solu¬ 
tion, the lead may be underestimated to the extent of 33%. [See, 
further, J. Soc . Ghem. Ind 1918, March.] W. P. S. 

A New Method of Estimating Copper. James Moir (J. 
GhemMet., Min. Soc. S. A frica^ 1917, 18, 133—135).—The 
sample is dissolved in concentrated nitric acid and the copper con¬ 
verted into faintly acid cupric acetate either by the usual method 
or by adding carbamide, boiling, nearly neutralising with sodium 
hydroxide, and adding sodium acetate. A slight excess of sodium 
thiosulphate is added to the solution, followed immediately by an 
excess of potassium thiocyanate. The precipitated copper thio¬ 
cyanate is filtered through filter-pulp and washed, the filtrate is 
diluted, sulphuric acid and a small quantity of starch solution are 
added, and the excess of thiosulphate is titrated with iV'/10-iqdine 
solution, [For details, see J. Soc . Ghem. Ind., 1918, March 15th.] 

■ - - 
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Colorimetric Estimation ol Manganese by Oxidation 
with Periodate* Hobart EL Willard and Lucien BL Greathouse 
(•/. A??ier. Ghent, Soc., 1917, 39, 2366-— 2377). —Manganese salts 
are readily oxidised to permanganate by beating with an alkali 
periodate in acid solution. The quantity of free sulphuric acid 
present must be sufficient to prevent the precipitation of manganic 
periodates or oxides; a high concentration of acid, prolonged heat¬ 
ing, and the presence of ammonium salts are without effect on the 
results. Traces of chloride do not interfere, and the common 
metals, if they do not form coloured ions, may he present. 
Reducing substances must be removed previously by treatment 
with nitric acid; phosphoric acid should be added if much iron is 
present. The quantity of permanganate formed is estimated 
colorimetrically. [See, further, J. Soc. Chem. Ind 1918, 41a.] 

W. P. S* 

Use ol Cupferron (Ammonium Salt ol Nitrosophenyl- 
hydroxylamine) in: I. Th© Quantitative Separation of 
Zirconium, Titanium, Iron, Manganese, and Aluminium. 
II. Th© Analysis of Zircon and Baddeleyite. James Brown 
(J. Artier. Chem . Soc., 1917, 39, 2358—2366. Compare Thornton 
and Hayden, A., 1914, ii, 779).—Cupferron reagent may he used 
for the precipitation and separation of iron, titanium, and 
zirconium from aluminium and manganese. The precipitation is 
made from a sulphuric acid solution. The iron, titanium, and 
zirconium are then separated from one another by the use of 
standard methods, and the aluminium and manganese are estim¬ 
ated after the excess of cupferron has been destroyed by treatment 
with concentrated nitric acid. The method yields trustworthy 
results either with mixtures of the pure salts or with minerals con¬ 
taining the elements mentioned. [See, further, J, Soc . Chem. 
Ind., 1918, 41a.] W. P S. 

Reagents for Use in Gas Analysis. ¥11. The Estimation 
of Benzene Vapour. R, P. Anderson^ (J. Ind. Eng . Cham., 1918, 
10, 25—26).—A method is proposed for the estimation of benzene 
vapour in gas in which a measured quantity of gas containing 
benzene vapour is placed in contact with benzene in a special 
apparatus, and the increase in volume read. By determining what 
the increase would have been had there been no benzene vapour 
present, the amount of benzene vapour present can b© estimated. 
A standard apparatus has not yet been produced. L. A. C. 

Estimation of Phenol in the Presence of the Three Cresols. 
G. W. Knight, C. T. Lincoln, G. Formanek, and H. L. Follett 
(/. Ind . Eng, Chem., 1918, 10, 9—18).—From a series of deter¬ 
minations of the specific gravities and solidifying points of a 
number of mixtures of pure phenol and pur© o~, m~, and p-cresols, 
the authors have devised a method for determining the percentage 
of phenol present in unknown mixtures of these compounds. 
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Details are given for carrying out the method and obtaining the 
necessary measurements for solving the equation: 

Per cent, phenol = 100X [(T 0 - T so )( 0*366 + 0 702 L#) + 

(G so - (Try)(2970 - 609L s )]/30 W. 

where {IQQ0(G V -G sp )} / {T p - T^} -0*842; G p and G sp «D£ 
of phenol used and phenol + distillate mixture respectively; 
G 0 and = of o-cresol used and o-cresol + distillate mixture 
respectively; T PJ T sp , T 0 , and T so — solidifying points of the 
phenol, phenol -f distillate mixture, o-cresol used and o-cresol+ 
distillate mixture respectively; X = wt. of total distillate below 
197°; TF = wt. of sample used. 

This equation does not give absolutely accurate results with all 
possible mixtures of the three isomerides, or where both o-cresol 
and m-creso! are present and p-cresol is absent or present only in 
very small quantities, the results in this case being too low. The 
error increases as o-cresol increases and p-cresol decreases, being 
greatest whei'e p-cresol is absent and more than 50% of m-cresol 
and less than 50% of o-cresol is present. In all cases ordinarily 
met with in commercial practice, however, the probable error would 
amount to only a few tenths per cent, [See, further, J . Soc. Ghent.. 
Inch , 1918, 85a.] L. A. C. 

Estimation of Pentose in Urine. G. Testoni (. Policlinico , 
1917, 24, 641; from Physiol. Abstr ., 1918, 2, 598).—Ten c.c. of 
urine are decolorised by heating with blood charcoal and filtered. 
The filtrate is evaporated to 5 c,c,, and to it is added 9 c.c. of a 
warm 0*25% solution of phloroglucinol in glacial acetic acid and 
1 c.c. of hydrochloric acid. The mixture is allowed to remain at 
50° for half an hour, when the characteristic colour will have 
appeared. A quantitative estimation may be made by means of a 
colorimeter. The method is applicable to diabetic urine. If 
pentose is the only sugar present, the filtrate from the decolorising 
process need not be evaporated. W. G. 

Estimation of Dextrose in Urine. J. J. Gurtov (Med. 
RecordNew York , 1917, 92, 502—503; from Physiol. Abstr., 1917, 
2, 497—498).—If a solvent (potassium ferricyanide) is added to the 
copper solution in amount less than is necessary to dissolve all the 
cuprous oxide, the reagent will remain clear until all the cyanide 
has combined with the greater part of the oxide; then a bulky pre¬ 
cipitate occurs, and this sign of the end of the reaction is easily 
recognised. G. B. 

A Rapid Method for the Estimation of Sugar in Urine., 
Otto Mayer (Munch, med . Woch., 1917, 64, 1222—1223; from 
Ghent. Zentr., 1917, 2, 653—654).—A mixture of 10 c.c. of the 
urine with 10 c.c. of'15% sodium hydroxide solution is diluted to 
50 c.c. with water, and a 2*5% solution of copper sulphate gradu¬ 
ally added, with shaking, until the precipitate has almost entirely 
redissolved and a just perceptible permanent turbidity .remains, - 
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which increases somewhat on keeping. Under these conditions, 
each c.c. of the copper sulphate is equivalent to Q’1% of dextrose. 
If the urine contains more than 4% of dextrose, only 5 c.c. should 
be used, whilst if less than 0*5—1% ’is present, 20 c.c. should be 
taken. Should the urine give a precipitate of calcium phosphate, 
it should be previously treated with a measured proportion of 
sodium hydroxide solution, and a suitable fraction of the filtrate 
submitted to the above titration. Very turbid urines should be 
filtered, and excessive quantities of albumin removed by boiling 
before a sample is submitted to the above analytical process. 

D. F. T. 

Acidosis. ¥11. Estimation of /3-Hydroxybutyric Acid, 
Acetoacetic Acid ? and Acetone in Urine. Donald I), van 
Slyke (J. Biol . Ghern ., 1917, 32, 455—493).—Dextrose and other 
interfering substances are first removed by treating 25 c.c. of the 
urine in a 250 c.c. measuring flask with 100 c.c. of water, 50 c.c. 
of a 20% copper sulphate solution, and, after mixing, 50 c.c. of 
10% suspension of calcium hydroxide in water. After shaking 
and testing with litmus (if not alkaline, more calcium hydroxide is 
added), the mixture is diluted to the mark and allowed to remain 
for at least one-half hour for dextrose to precipitate. It is then 
filtered through a dry filter paper. 

To estimate the total acetone substances, 25 c.c. of the urinary 
filtrate are placed in a 500 c.c. flask and boiled with 100 c.c. of 
water, 10 c.c. of 50% sulphuric acid, and 35 c.c. of 10% mercuric 
sulphate (73 grams of pure red mercuric oxide dissolved in 1 litre 
of 4.if-sulphuric acid) under a reflux condenser. After boiling 
has begun, 5 c.c. of a 5% solution of potassium dichromate are 
added, and the boiling continued for one and a-half hours. The 
yellow precipitate which forms consists of an acetone-mercury- 
sulphate-chromate compound, and it is collected on a tared Gooch 
crucible, washed with 200 c.c. of cold water, and dried for an hour 
at 110°. After cooling in the air, it is weighed, or the precipitate 
may be dissolved in hydrochloric add and titrated with standard 
potassium iodide solution. 

The acetone plus the acetoacetic acid is estimated exactly as 
the total acetone substances, except that (1) no dichromate is 
added, and (2) the boiling is continued for not less than thirty 
and not more than forty-five minutes. The hydroxybutyric acid 
may be estimated separately by first acidifying with sulphuric acid 
and boiling off the acetone and acetoacetic acid. The factors for 
calculating the results are 1 mg. acetone yields 20 mg. of pre¬ 
cipitate and 1 mg. hydroxybutyric acid yields 8*45 mg. of pre¬ 
cipitate. In acetonuria, hydroxybutyric acid usually represents 
75% of the total acetone substances. H. W, B. 

Acidosis. VIII. Estimation ol /^Hydroxybutyric Acid, 
Acetoacetic Acid, and Acetone in Blood. Donald D* van' 
Slyke ancD Reginald Fitsj (J. Biol'.- Ghem, 1917, 32, 495—497. 
Compare preceding abstract).—The proteins are first removed by 



ANALYTICAL CHEMISTRY. 


ii. 87 


precipitation with mercuric sulphate, and the acetone substances 
are then estimated in the resulting filtrate exactly as described for 
urine (Joe, cit .). H* W. B. 

A Biological Colour Reaction for Succinic Acid. T. 
Thunberg ( Sven ska Lakareforenigen shandlinga r , 1917, 43, 
996—1001; from Physiol. Abstr., 1918, 2, 655. Compare this voL, 
i, 140).—The amount of succinic acid in tissues may be estimated 
as follows. The organ is extracted with amyl alcohol, and this 
is then extracted with ether. The ethereal extract is neutralised 
and its clecolorisation effect in a solution containing methylene- 
blue and muscle is observed. By this means, 0*02 mg. of succinic 
acid can be detected and estimated. W. Gf. 

The Test for Tartrates Depending on the Formation of 
the Copper Tartrate Complex. L. J. Curtman, A. Lewis, and 
B. R. Harris (J. Amer. Ghem. Soc., 1917, 39, 2623—2630).—The 
test for tartrates, which depends on the solubility of cupric hydr¬ 
oxide in alkaline solutions of the alkali tartrates, has been sub¬ 
mitted to examination with the object of determining its sensitive¬ 
ness. By the use of potassium ferrocyanide instead of ammonia 
for the detection of the dissolved copper in the filtered solution, it 
has been found possible to detect 0*2 mg, of tartrate. 

Solutions which contain ammonium salts, arsenites, borates, or 
phosphates give a positive reaction in the absence of tartrates. 
Chromates, ferrocyanicles, and ferricyanides interfere by masking 
the test colour, whilst cyanides readily dissolve cupric hydroxide. 
One mg. of tartrate gives a negative result in the presence of 
500 mg. of thiosulphate, arsenate, chromate, fluoride, thiocyanate, 
nitrite, or acetate and also in the presence of 250 mg. of thio¬ 
sulphate, oxalate, thiocyanate, or nitrite. Many organic substances 
interfere with the application of the test. H. M. D. 

Comparison between the Bromide-Bromate Method and 
the Methods of Hubl and of Wys for the Estimation of the 
Iodine Number of Oils and Fats. C. Kelber and H. Rhein- 
heimer (Arch. Pharm ,, 1917, 255, 417 — 424).—All three methods 
give concordant results for oils and fats having small iodine 
numbers, including hydrogenised oils which before hardening had 
large iodine numbers but have been extensively saturated by the 
addition of the hydrogen. The bromide-brornate method always 
gives too low results in the case of oils having large iodine numbers. 
The authors prefer the method of Wys to that of Hubl. 

C. BA 

A Method for the Estimation of Uric Acid in Small 
Quantities of Blood, Urine, and other Body'Fluids.;' A. 
Kowarsky (Berlin Klin . Woch. y 1917, 54, 987-—989; from Physiol. 
Abstr., 1918, 2, 586).—Proteins are first completely precipitated 
and removed, and the filtrate is concentrated, to 2 c.c. The uric 
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acid is precipitated by ammonium chloride, and the ammonia in 
the precipitate estimated by the formalin method. Accurate 
results are reported. W. G. 

Estimation of Phytin Phosphorus in Plant Products, 
J. B. Bather (J. Amer . Ghem . Soc., 1917, 39, 2506—2515).—The 
ferric chloride titration method described by Heubner and Stadler 
(A., 1914, ii, 690) may be applied to the estimation of phytin in 
vegetable substances. Maximum extraction of the phytin phos¬ 
phorus is attained by extraction with 1*2% hydrochloric acid for 
three hours. Non-phosphorised substances and phosphorus com¬ 
pounds other than phytin do not interfere with the estimation. 
The largest amount of phytin phosphorus was found in wheat 
bran, rice bran, rice polish, and cotton-seed meal (0*76 to 1*26%), 
and the smallest in maize, oats, soja beans, and clover seed (0*19 to 
0*36%). [See, further, J. Soc . Ghem. hid., 1918, 17a,] 

“ ' ' W. P. s. 

The Simplest and most Convenient Method lor the 
Detection of Albumin in Urine. F. Lenz (Munch. Med. Woch 
1917, 64, 1267; from Physiol. Abstr., 1918, 2, 613).—In this 
method only one reagent, namely, sulphosalicylic acid, is used, and 
heat is not necessary. W. G. 

Colorimetric Estimation of Haemoglobin. Walter W. 
Palmer (/. Biol. Ghem., 1918, 33, 119—126).—The blood is 
obtained in the usual manner, by pricking the finger or lobe of 
the ear. It is diluted by drawing 0*05 c.c. into a special pipette 
and transferring into 5 c.c. of 0*4% ammonium hydroxide solution 
contained in a test-tube. After rinsing out the blood pipette by 
drawing the ammonium hydroxide solution into it two or three 
times, ordinary illuminating gas is bubbled rapidly through the 
ammonia-blood solution for thirty seconds. It is then compared 
in a Duboscq colorimeter with a standard carbon monoxide haemo¬ 
globin solution set at 10. For the preparation of the standard 
solution, a quantity of human or ox blood is obtained, and its 
oxygen capacity estimated (compare Van Slyke, this voL, ii, 82). 
The blood is diluted with 0*4% ammonium hydroxide solution, so 
as to make a 2% solution of a blood with an oxygen capacity of 
18*5%, and it is then saturated with carbon monoxide. This stock 
solution will keep for many months, and the standard solution can 
be prepared from it at any time by diluting 5 c.c. to 100 c.c. with 
0*4% ammonium hydroxide solution. The accuracy of the estima¬ 
tion is usually within 1%. [See also J . Soc. Ghem. Ind 1918, 
March.] H. W. B. 
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Drude’s Theory of Dispersion from the Point of View of 
Bohr’s Model and the Constitution of H a , 0 2? and 3Nf 2 « 
A. Sgmmerfelb (Ann, Fhysik, 1917, [iv], 53, 497—550).—A 
theoretical paper in which the author discusses the question of the 
dispersion and magnetic rotation of gases on the assumption that 
the structure of the molecules is in accordance with Bohr ? s hypo¬ 
theses. The theoretical considerations are applied to hydrogen, 
oxygen, and nitrogen, for which certain structures are assumed, and 
the calculated refractive, dispersive, and magnetic rotatory powers 
are compared with those found hy experiment. H. M, D. 

The Spectra of Isotopes and the Vibration of Electrons 
in the Atom. William D. Harkins and Lester Aronberg (Proc. 
Nat. Acad , Sci., 1917, 3, 710—714).—The wave-length of the line 
A 4058 in the spectra of ordinary lead and of lead from radium 
(radium-6-') has been measured with great accuracy by the use of 
a 10-in. plane grating, giving a sixth order spectrum with a dis¬ 
persion of 0*359 A. per mm. The atomic weight of the specimen 
of radium-# employed had been found by Richards to be 206*34, 
compared with 207*18 for ordinary lead. 

In order to avoid mechanical shifts, the two spectra were photo¬ 
graphed simultaneously, the vacuum arc lamps employed as 
sources of light being interchanged from time to time during the 
taking of the records. In all, seventeen experiments were made, 
and the plates show in all cases that the wave-length of the line 
A 4058 in the spectrum of radium-# is greater than it is in ordinary 
lead, the average difference being equal to 0*0043 A 

The observations are said to establish definitely the existence of 
a measurable difference between the wave-lengths of corresponding 
lines in the spectra of isotopes. The photographs indicate clearly, 
that the shift is real and cannot he explained by broadening. 

H. M. D. 

Arc Spectrum of Gadolinium* Josef Maria Eder. 
(A communication from Photochem,, Lab. d. K. K , Graph . Lehr - 
n, Versuchsanstalt Wien , 1467—1535; from Ghent. Zentr ,, 1917, 
ii, 382) .-^-The author has investigated this spectrum with the aid 
of gadolinium products obtained by Auer by a fractionation which 
separated gadolinium from samarium and europium. The chloride 
gives a purer spectrum than the oxide* The tables of gadolinium 
lines measured occupy 62 quarto pages* The fractions contain¬ 
ing europium prepared by Auer give indications spectroscopically 
of the presence of an unknown element lying between europium 
and samarium. R. V. S. 

The Spectrum of Nickel, J. R pAXJLmx(Pkysilml, Zeiisch. 

1918,' 19, 13—15),—An examination of the wave-lengths of lines, 

In cross references Jo abstracts bid. will be used in place of J. Soc. Ghem. 
hid., 1918, 37* 'p- 7 : A 

cxiv. ii. ; ■ . T);/ 1 . 
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in the arc spectrum of nickel has shown the existence of thirty- 
three groups of eight lines with constant differences between the 
corresponding wave-numbers. The lines in question are tabulated 
and the relative intensities are shown. H.M. D. 

The Ultimate Rays of Great Sensitiveness of Columbium 
and Zirconium. A. be Gramont ( Compt. rend 1918, 166, 
365—368).—Under the conditions previously described for 
titanium (compare this vol., ii, 49), the ultimate rays of columbium 
which could be detected photographically were A = 4101*0, 4079*7, 
4059*0. None of these was visible to the eye at dilutions much 
above 1:100. The ultimate rays of zirconium were A = 3496*2, 
3438*2, 3392*0. The sensitiveness of the group of five rays in the 
blue., Zra, was small. W, G. 

Resonance Spectra of Iodine. R. W. Wood (Phil. Mag., 
1918, [vi], 35, 236—252. Compare A., 1913, ii, 994; 1914, ii, 233). 
—An account is given of further observations on the resonance 
spectra which are emitted by iodine vapour when this is excited 
by the light from a Cooper-Hewitt mercury lamp. An improved 
method of illumination is described. 

The doublet series, which is excited by the green mercury line, 
has been found to extend towards the red end of the spectrum up 
to A 7685. The photographs, obtained by means of plates sensi¬ 
tised with dicyanine, show most of the doublets of the series, the 
last doublet at A 7685 being of the twenty-seventh order. It is 
probable that this represents the limit of the resonance spectrum, 
for the plates used were highly sensitive to beyond A 8500. The 
position of the twenty-seventh order doublet is, moreover, approxim¬ 
ately the same as the limit of the absorption spectrum. 

If the plates are exposed to the resonance radiation for longer 
periods, the doublets are found to be accompanied by faint com¬ 
panion lines, some of which may b© du© to excitation by the satel¬ 
lites of the green mercury line, but the author considers that some 
are to be attributed to the stimulating influence of the green line 
itself. On greatly prolonged exposure, it is found that the doublets 
fuse together to form a series of wide bands. If a gas of the helium 
group is introduced into the iodine tube, the intensity of the 
doublets is greatly reduced, and a series of fluted bands makes its 
appearance. These bands, which occupy positions between the 
doublets, are not exhibited by the resonance spectrum of iodine in 
a vacuum. It is probable that the lines forming the doublets are 
themselves constituents of the fluted bands, and that the appear¬ 
ance of the bands in presence of an inert gas is due to a transfer 
of energy from one part of the vibrating system to another as a 
result of collisions between iodine molecules and molecules of the 
inert gas. It may in this way be possible’ to account for the 
complicated system of bands in the absorption spectrum, these 
bands being referred to simpler systems which can be excited 
separately. 
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If the iodine vapour in- a vacuum is excited by means of a quartz 
mercury arc, complicated groups of lines are obtained in place of 
the doublet series. This is attributed to the circumstance that, 
under these conditions, the green mercury line has broadened to 
such an extent that it covers a number of the iodine absorption 
lines. The intensity distribution amongst the groups of lines pro¬ 
duced by this multiplex excitation is approximately the same as the 
'distribution in the doublet series. The complexity of the groups 
increases with the width of the green exciting line. 

A short reference is made to the resonance spectra excited by 
the two yellow mercury lines, but these have not yet been examined 
in detail. ■ H. M. D. 

Series Law of Resonance Spectra. R. W. Wood and 
M. Eli mura (Phil. Mag., 1918, [vi], 35, 252—261. Compare pre¬ 
ceding abstract).—The wave-lengths of lines in the resonance spec¬ 
tra of iodine are recorded and the law of distribution is discussed. 

The series of strong doublets excited by the green line of the 
Cooper-Hewitt lamp has been examined with particular care, with 
the result that the frequency difference between the components is 
found to be constant and equal to 50. The spacing of the first 
member (shorter A component) of each doublet is represented by 
the-formula 1/A m , = 183075 — 213T414 + 12*734m(m —1)/2, in which 
X m is the wave-length of the first member of the doublet of the mth 
order. The agreement between the calculated and observed values 
is quite good up to the doublet of the fifteenth order, but as the 
order becomes greater the divergence increases. 

Other series of doublets with constant frequency differences may 
be approximately represented by a similar formula. 

The lines in the resonance spectrum excited by the yellow lines 
A 5769*6 and A 5790*7 have also been examined with reference to 
the law of distribution. The doublets in these groups of lines are 
not characterised by the same regularities as those in the groups 
excited by the green mercury line. The frequency difference 
between the components has not a constant value, but the spacing 
of the doublets in the groups of lines excited by the yellow line 
A 5769*6 is such that the difference between the successive values 
of 1 / A is nearly constant. The degree of constancy is not so pro¬ 
nounced for the case of the groups which are excited by A 5790*7. 

H. M. D. 

Absorption Spectrum of Oxyhemoglobin in the Ultra¬ 
violet and Extreme Ultra-violet Regions. Toshikazu 
Mashimo (Mem. Coll. Sci . Kyoto, 1917, 2, 199 —202).—Oxyhemo¬ 
globin, purified by crystallisation, was dissolved in water and the 
photographic records obtained by interposing layers of this solu¬ 
tion, varying in thickness in the ratio of the integral numbers from 
1 to 42, between a carbon arc and the photographic plate, are com¬ 
pared. These records show an absorption band with the centre at 
A 350 which is possibly the same as that described by Peyrega 

7 — 2 ',,, 
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and Vies as occurring at X 333 /x/x (Go-mpt. rend., 1912, 154, 133). 
•"No absorption could, be detected in the Schumann region. 

H. M. D. 

The Fluorescence of Cyano-eomponiids. Hucjo Ivauffmann 
(Ber. y 1917, 50, 1614—1623).—-See this vol., i, 113. 

Rotation Inversion and Anomalous Rotation Dispersion. 
Hermann Grossmann and Marie Wrescjhner (/. pr. Ghent,, 1917, 
[vJj 90, 125—165).—The dextrorotatory power of tartaric acid in 
aqueous solution is probably due to the dissociation of the acid, 
because with increasing concentration of the solutions the rotation 
falls, and, indeed, the molten or solid acid is lsevorotatory. Addi¬ 
tion of acids such as hydrochloric or nitric acid to the aqueous 
solution depresses the dissociation, the normal rotatory dispersion 
curve which rises from red to violet becoming gradually altered by 
an increasing proportion of added acid until a falling curve results; 
during the inversion of the nature of the curve the latter exhibits 
a maximum, which gradually moves in the direction .of increased 
wave-length as the concentration of added acid is raised.. Acetic 
acid exerts a similar effect to hydrochloric and nitric acids, but 
is less powerful. Sulphuric acid at low concentrations gives an 
effect resembling that of nitric and hydrochloric acids, but at higher 
concentrations the curve again begins to rise, and, in pure sul¬ 
phuric acid, tartaric acid shows rotation values fa] red + 69 and 
[a] violet +158*8, which are above those observed with any other 
solvent. With boric acid the rotatory dispersion curve of tartaric 
acid is unaffected in type, probably because of the formation of 
complex compounds of the two acids (compare Grossmann and 
Wiene3.ce, A., 1906, ii, 209). 

On adding increasing quantities of sodium, hydroxide to the 
dextrorotatory aqueous solution of sodium tartrate, the rising 
rotatory-dispersion curve gradually flattens, and then, after becom¬ 
ing coincident with the horizontal axis corresponding with zero 
rotation, finally falls below on to the negative side of this axis; this 
alteration is attributed to the reversible formation of a lasvorota- 
tory tetrabasic salt of the acid. The addition of a calcium, stron¬ 
tium, magnesium, or cerium salt to the solution of tartaric acid 
containing excess of sodium hydroxide causes the curve for the 
alkaline solution to alter its character and to become wholly posi¬ 
tive, doubtless due to the formation of complex compounds; a zinc 
salt gives no such evidence of complex formation. 

Malic acid in the pure condition is dextrorotatory, but in the 
ionised condition exhibits a laevorotation; the addition of adds to 
the aqueous solution, as with tartaric acid, tends to repress disso¬ 
ciation, and the rotatory dispersion curve for the solution, which, 
normally falls as it passes from red to violet, rapidly changes into a 
rising positive curve with the addition of increasing quantities of 
acid. Again, sulphuric acid at low concentration behaves like the 
other aqueous mineral acids, but in pure sulphuric acid malic acid 
attains the extreme negative values [a] red — 27°, [a] violet -60*4°. 
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The effect of excessive sodium hydroxide on the activity of sodium 
rnalate solution resembles that with aqueous sodium tartrate; the 
rotatory dispersion curve becomes gradually flattened, and Anally 
passes over to the other side of the horizontal axis representing zero- 
activity, the transition in this case being upwards from the negative 
side to the positive. 

So-called anomalous rotatory dispersion as evidenced by maximum 
and minimum values or by achromatism occurs only in the neigh¬ 
bourhood of zero rotation, and the evidence indicates that it is due 
to the presence of two optically active components of different opti¬ 
cal activity. Lowry's suggestion (A., 1914, ii, 786), to use the terras 
£t simple and “ complex rotatory dispersion in place of “ normal ” 
and “ anomalous/' is commended. D. F. T. 

The Relation of Position Isomerism to Optical Activity* 
XI. The Menthyl Alkyl Esters of Terephthalic Acid and 
its Nitro-derivatives. Julius Berend Cohen and Hannah 
Smith de Pennington (T., 1918, 113, 57—66. Compare A., 1916, 
ii, 206),—The average molecular rotation of seven menthyl alkyl 
esters of terephthalie acid is found to be [M]|° — 254°, and the rota¬ 
tion of menthyl hydrogen terephthalate to be [MJJf — 259*2°, which 
may be compared with —239° for menthyl benzoate, —243° for 
menthyl alkyl phthalates, and —332° for menthyl hydrogen 
phthalate. It appears, therefore, that the carbalkoxyl or carboxyl 
group has little influence, in the para-position, on the activity of 
the asymmetric carbon atom. In the case of some menthyl alkyl 
ritroterephthalates, it is likewise found that enhanced rotation is 
exhibited by those esters in which the nitre-group is adjacent to 
the active group. A strange abnormality is met with among these 
particular o-nitro-esters; the solutions in benzene have considerably 
higher rotations than the fused esters. 

For details of the preparation and constants of these esters, see 
the original. J. C. W. 

Absorption of Hard Rontgen Rays in Gases. Minna Lang 
(Ami* Physik, 1917, [iv], 53, 279—319).—The experiments 

described were made with highly penetrating rays, the absorptive 
powers of oxygen, nitrogen, air, carbon dioxide, hydrogen, sulphur 
dioxide, and methyl chloride being compared. The results obtained 
show the relative values of the absorption-coefficients for rays of 
varying penetrating power and the dependence of the absorptive 
power on the pressure of the gas. A comparison is made of the 
absorptive capacity of air for Rontgen rays and y-rays. H. M. D. 

Interpretation of Rontgen Spectra. L. Vegard (Ber. Dent 
physikal* Ges 1917, 19, 328—343).—A theoretical paper, in which 
the author discusses the origin of the several series of lines which 
have been recognised in the high frequency spectra. It is assumed 
that the atoms are built up in accordance with Bohr's theory, and 
that the high frequency emission is to be explained on the lines 
adopted by this author. 
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According to Debye (A,, 1917, ii, 434), the emission of the K 
series of lines is due to an inner ring of three electrons. This 
appears to be the most probable cause of the appearance of these 
lines, but it is shown that changes in a four-ring system of electrons 
may also account for the series. 

The L and M series require the assumption of rings of electrons, 
the disturbance of which is associated with two or more energy 
quanta, and it is suggested that the origin of the L series is a 
s even-member ed ring of electrons corresponding with two energy 
quanta, the l series an eight-m ember ed ring with two quanta, and 
that the M series is due to a ring of nine electrons associated with 
three energy quanta. H. M. Xh 

Atomic Structure on the Basis of Rontgen Spectra. 
L. Vegard ( Ber . Dent. ; physihal . Ges., 1917, 19, 344 — 353). — The 
theoretical considerations advanced in explanation of the origin of 
the If, X", l, and M series of high frequency lines (compare previous 
abstract) have led the author to devise models for the structure 
of the known elements. It is claimed that this system of models is 
in agreement with the periodicity in the properties of the elements. 
With increasing atomic number there is a gradual increase in the 
number of concentric electron rings, but each ring appears to retain 
its individual characteristics throughout the entire series of ele¬ 
ments. Such characteristics are the number of the constituent 
electrons and the energy quanta with which these are associated. 
The number of quanta increases, in general, with the diameter of 
the ring. H, I). 

Resonance and Ionisation Potentials for Electrons in 
Cadmium, Zinc, and Potassium Vapours. John T. Tate 
and Paul D. Foote ( Proc . Nat. Acad. Sci., 1918, 4, 9).—Accord¬ 
ing to the observations of Franck and Hertz, there are certain 
definite potentials at which electrons cause the emission of rays by 
the atoms of a gas or vapour. Two types of collision occur, one of 
which is accompanied by the emission of a single frequency, whilst 
the other causes ionisation and gives rise to a composite spectrum. 
The corresponding potentials are distinguished as resonance and 
ionisation potentials, and these critical values of the potential have 
been determined for cadmium, zinc, and potassium vapours. 

Within the limits of experimental error, the observed critical 
potentials agree with the values calculated from the quantum 
relation hv = eV, in which v is the frequency of the single line in 
the case of the resonance radiation and the limiting frequency of 
the line series when the radiation is due to ionisation. H. M, D. 

'Nomenclature of the Radio-elements. St. Meyer and E. 
VON Sen we idler (Zeitsch. Flektrochem., 1918, 24, 36 — 38; Phi/sihal. 
Zeitsch ,, 1918, 19, 30—32).—The authors, in a work published on 
radioactivity, have made a number of changes in the symbolic 
representation of radioactive substances. The changes, which have- 
been assented to by twenty-nine German and Austrian chemists and 
physicists, consist chiefly in the following: (1) Isotopes are desig- 
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nated by Roman indices, for example, Uj, U IT . (2) Successive dis¬ 
integration products are designated by Arabic indices, for example, 
XJA^, U’Zo. (3) Branched products are designated by dashes, for 
example, RaG 7/ , RaC* 77 , the single dash indicating that the sub¬ 
stances are like polonium and the double dash those like thallium. 

J. F. S. 


The Colloidal State of Radioactive Substances* Hilary 
Zachs (Kollokl Zeitsch.j 1917, 21, 165—176).—Many recorded 
observations show that certain radioactive substances in neutral or 
slightly alkaline solution exhibit properties which are usually 
regarded as characteristic of colloids, although the concentration 
of the solution is very much smaller than that corresponding with 
saturation with respect to the hydroxide. It has been suggested 
that the behaviour of these radioactive solutions is due to the pres¬ 
ence of colloidal impurities in the solution, but certain facts cannot 
be reconciled with this hypothesis. 

In the attempt to obtain further information on the subject, the 
author has investigated the properties of radium-A, radium-2?, and 
radium~(7 in various solvents, including water, ethyl alcohol, ethyl 
ether, ethyl malonate, and benzene. The nature of the solvent is of 
considerable influence on the behaviour of the solutions in an 
electric field. In the case of water solutions, for instance, radium-A 
is deposited on the anode, radium-2? on the cathode, and radium-(7 
to a small extent on the anode, whereas in alcoholic solution, 
radium-A is deposited on the cathode and radium-2? and -G on the 
anode. The sign of the change of the colloidal particles does not 
depend entirely on the nature of the solvent, for in every case, 
particles of opposite sign appear to be present. The results obtained 
with alcoholic solutions show, moreover, that the relative amounts 
of substance deposited on the two electrodes vary with the applied 
potential. This effect has been previously noted in the case of 
colloidal solutions of silver. 

The adsorption of the radioactive colloids by various adsorbents 
is also found to exhibit a similar variation when the solvent is 
changed. The variability is said to afford evidence of tb© presence 
of particles of different degrees of dispersity, and it is suggested 
that the radioactive substances occur in the form of ions as well as 
in colloidal form. 

Although cellulose has but little adsorptive capacity for the 
radioactive substances, it is found that comparatively large quanti¬ 
ties of the radioactive products remain on the filter ■when the above 
solutions are passed through an ordinary filter paper. This would 
seem to show that a considerable proportion of the radioactive 
dispersoid particles are of large dimensions, and the suggestion is 
made that these particles contain a very large number of solvent 
molecules. 

The decay of radium emanation in a gas or vapour leads appar¬ 
ently to the formation of gaseous ions by the combination of the 
particles of radium-A, -2?, and -0 with the molecules of the gas or 
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vapour present. This type- of combination or condensation seems 
to be very different in kind, however, from that which, occurs in 
liquid solvents, in which, apparently, the degree of solvatation is 
such that colloidal properties are developed. 31. M. 1). 

Radioactive Minerals in Bavaria* II. F. Henrich (/. pr- 
(Jhem 1917, [ii], 96, 73—85).—The view that the fluorspar (so- 
called “ Stinkffuss ”) of Wolsenberg, near Wolsendorf, in the Upper 
Palatinate, owes its colour and odour to radioactive influences 
has been experimentally tested. 

Crystallised colourless fluorspar can be coloured deep blue by 
the /3- and y-rays of radium, and then shows on gentle warming a 
beautiful green thermoluminescence, which fades and changes into 
the pal© violet light characteristic of all fluorspars. But neither 
by radium nor by positive rays (Kanalstrahlen) could the 
characteristic odour of Wolsenberg fluorspar be produced. Accord¬ 
ing to 0. Ruff, this odour, which is produced when the mineral is 
crushed, is typical of free fluorine, and indeed the mineral may be 
used to demonstrate conveniently the odour of this difficultly pre¬ 
pared element. 

The second part of the paper deals with the detailed analysis of 
copper-uranium mica (chalcolite or tobernite) from Steinbruch 
Fuehsbau, near Leopoldsdorf, in the Fichtelgebirge, the composi¬ 
tion of which agreed closely with the formula 
' Cu (U(X>) 2 ( P 0 4 ) o, 1X * 5 TLO. 

F. S. 

The Radioactivity of Archaean Rocks from the Mysore 
State, South India* W. F. Smeeth and H. E. Watson {Phil. 
May., 1918, [vi], 85, 206—214).—Some fifty radium estimations 
have been made of representative samples from the various com¬ 
ponents of the Archaean complex of Mysore, in order to see how 
far the various formations or groups are distinguishable by their 
radioactivity. These are set forth in order of age of the rock in 
a table. The oldest, the hornblende rocks (epidiorites and 
hornblende schists) of the Dharwar system, are low in radium 
and uniform, between 0*14 and 0*25 (x 10~ 12 gram of radium per 
gram of rock), and the rocks of the chloritic series, next in age, 
do not differ much from them. Intrusions of the Champion gneiss 
and the related quartz veins of the Kolar Field, which contain much 
more radium than the normal schists, considerably increase the 
radium content, whereas the basic intrusions of Dharwar age con¬ 
tain much less radium than the schists themselves. On radio¬ 
active evidence, the original classification which correlated the, 
Bellara trap with the G-rey trap of Chitaldrug is correct, rather 
than the newer correlation of the latter with the Santaveri trap of 
the Kadur district, which resembles it closely, but contains three 
times as much radium as the other two. This affords an example 
of the possible use of such determinations in the correlation of the 
^ • highly metamorphosed,,members of the Archaean complex:."'' ; 
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The. Champion gneiss, Peninsular gneiss, and Closepet granite, 
next in age,, contain four to five times as much radium as the 
Dharwar schists and twelve to fifteen times as much as the next 
and following Charnockites, which stand apart from the others in 
virtue of exceedingly low radium content. This confirms Holland's 
classification of Charnockites as a distinct petrographical province. 

The general conclusions are'that these very ancient rocks, all 
supposed to be of igneous origin, contain remarkably little radium. 
For the fairly uniform hornblendic schists of the Xolar Field, the 
radium content does not vary with the depth from the surface. 
Amongst magmas, the more basic contain less radium than the 
more acid, the Charnockite • magma of intermediate composition 
being a striking exception. F. S. 

Influence of Heat Treatment on th© Electrical and Thermal 
Resistivity and Thermo-electric Potential 1 of some Steels. 
Edward D. Campbell and William 0. Dowd (/. Iron Steel lmt, n 
1917, 98, 251—266).—In a series of annealed and hardened steels 
containing from 0*018 to 1*184% of carbon, the ratio of the elec¬ 
trical resistivity to the relative thermal resistivity is in all cases 
higher than for pure iron. The effect of quenching is to raise both 
values. The thermo-electric potential varies with the nature as 
well as with the concentration of the elements dissolved in the 
iron. [See, further, Ind 1917, 1051.] C. H. D. 

A Permanganate Electric Cell, A. W. Warrington (Chem . 
NfyU's, 1918, 117, 97—98),—Potassium permanganate is used 
as . the depolarising agent in a two-fluid electric cell, in 
which the carbon plate is immersed in a dilute solution con¬ 
taining 3*16 grams of potassium permanganate and 6 c.c. 
of concentrated sulphuric acid in 250 c.c. of liquid, contained in a 
porous pot. The outer zinc compartment, of 750 c.c. capacity, 
contains a strong solution of zinc sulphate (14*55 grams). The cell 
gave a voltage of about 2. Two such cells were connected up to 
a water voltameter and tangent galvanometer in series, and, after 
the first ten minutes, the fall in current in a run extending over 
three hours forty-six minutes was from 0*09 to 0*085 ampere only, 
and the voltage at th© end was still 3*7, With a single-fluid per¬ 
manganate cell containing the same amounts of permanganate and 
sulphuric acid with amalgamated zinc and carbon, the current, after 
ten minutes, fell from 0*0538 to 0*0358 ampere in 146 minutes, 
whilst the voltage at the end was 1*5. The yield of current with 
very dilute solutions in a two-fluid cell is very high, and a cell 
containing. 0*79 gram of potassium permanganate and 2*64 grams 
of sulphuric acid in 250 c.c. of liquid, and 3*59 grams of crystal¬ 
lised zinc sulphate in 750 c.c., deposited 0*48 gram of copper in 
three hours, whilst nearly 75%, of the energy was still available. 
A similar dichromate cell, containing 5*88 grams of potassium 
dichromate and 13*72 grams of concentrated sulphuric acid in the 
carbon compartment, gave an average current of 0*0632 ampere 
only. ’ B. F. 

. " " : V ' " \ ' 7*" 'A' 
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The Magnetic Properties of Manganese and of some 
Manganese Steels, Sir Egbert Hadfield, 0. Cheneveau, and 
Oh, Geneaxj (Proc. Roy . Soc., 1917, [A], 94, 65—87; Oompt. rend 
1918, 166, 390—392). —Measurements have been made of the 
coefficient of magnetisation of manganese, free from occluded gases, 
and a number of manganese steels. Manganese is paramagnetic. 
[For numerical data, see Ind., 12a.] W. G. 

Energy Theory of Matter. Elmer B. Vliet (Chcm. News, 
1918, 117, 118—119).—It has been pointed out by Thornton (A., 
1917, ii, 164) that the molecular heat of combustion of an organic 
compound is proportional to the number of oxygen atoms which 
is required for the complete combustion of one molecule of the 
organic substance. According to Redgrove (A., 1917, ii, 411), the 
molecular heat of combustion can be represented by an additive 
series of terms which depend on the number and type of the 
valency bonds in the molecule. 

By applying these relations to the aliphatic hydrocarbons, it is 
shown that the coefficients characteristic of the several terms in 
Redgrove’s series may be calculated. The values so obtained 
differ from, those* calculated by Redgrove, and the conclusion is 
drawn that the molecular heat of combustion cannot be regarded 
primarily as a function of the number and type of the valency 
bonds. It is, however, still possible that the energy change accom¬ 
panying a reaction may depend on the valency changes. 

H. M. D. 

A High. Temperature Thermostat. J. L. Haughton and 
D. Hanson (/, Inst. Metals , 1917, 18, 173—186).—'The instru¬ 
ment consists in principle of a double-walled vessel, like a Bunsen 
ice calorimeter, made into a furnace by winding with nichrome 
wire. The vessel acts as a gas thermometer, and the variations of 
pressure of the air contained in it operate a contact-breaker, con¬ 
sisting of a U-tube containing mercury with two platinum contacts, 
through which passes a relatively small current* The latter, by 
means of a solenoid, pulls a fork out of or into two mercury cups, 
so introducing an external resistance into the heating circuit or 
cutting it out. The other side of the U-tube is connected with a 
second thermostat of simpler construction, which serves to com¬ 
pensate for changes of external pressure and temperature. 

The furnace bulb is made of silica, and may be used for tempera¬ 
tures of the order of 1000°. The U-tube has a tap for removing 
the mercury when fouled by sparking, and is made sufficiently wide 
in the upper part of the limbs to prevent the mercury from being 
sucked back when the furnace is shut off. The cold thermostat 
consists of three concentric cylinders, of which the inner one acts 
as the air-bulb, and is surrounded by benzene contained in the 
middle vessel, on which a fine resistance wire is wound. The 
benzene, in expanding, operates a mercury contact-breaker. The 
third cylinder contains insulating material. With this arrange- 
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iiieiit, the temperature of this part of the apparatus is constant 
within less than 0*1°. The main furnace is then kept constant 
within 1°. 

By connecting another furnace, such as a crucible furnace, in 
series with the main regulating resistance, but in parallel with a 
thermostat furnace, the temperature of the former may be kept 
constant with about the same accuracy as the thermostat. By 
automatically reducing a resistance in parallel with the controlled 
furnace, very regular cooling may be obtained, such as is required 
in taking cooling curves. 0. H. D. 

Adsorption Compounds and Adsorption. Ill, The In¬ 
fluence of the Adsorption of certain Substances by Alcohol 
L. Berczeller and St. Hetenyi ( Biochem.. Zeitsch 1917, 84, 
137—148).—-A number of measurements are given of the adsorp¬ 
tion of alkali hydroxides, acetic acid, iodine, m,ethylene-blue, etc., 
by starch, charcoal, etc., and the influence of the additions of 
alcohols. The influences of isocapillary and equimolecular solu¬ 
tions of the alcohols on adsorption were compared. Generally, the 
isocapillary solutions did not exert the same amount of inhibition, 
the solutions of lower alcohols, which contain a relatively large 
amount of alcohol, exerting a greater inhibition than isocapillary 
solutions of the higher alcohols. Those isomolecular solutions of 
which the surface tensions are lowest exert, however, a greater 
inhibitory action. S. B. S. 

Gliding 1 Dialysis. II. H. Thoms ( Ber 1918, 51, 42—45. 
Compare A., 1917, ii, 561).—Instead of rotating the dialyser about 
the plane of the membrane, it may he rotated or shaken in the 
same plane, with equally good results. The new arrangement is an 
improvement, inasmuch as it imposes very little tearing strain on 
the membrane. [See, further, I?id., 190 a .] J. C. W. 

Solubility and Dissociation of some Electrolytes in 
Ethylurethane. M. Stuckgold (J. Chim . PJiys., 1917, 15, 
502—516).—-The author has determined the solubilities of the 
following salts in ethylurethane at 60°: ammonium, rubidium, 
potassium, tetramethylammonium and tetraethylammonium iodides, 
sodium, potassium, rubidium,, and tetramethylammonium bromides, 
sodium, potassium, and ammonium chlorides. The conductivities 
of six electrolytes, namely, ammonium, potassium, and tetraethyl¬ 
ammonium iodides, tetramethylammonium bromide, cobalt nitrate, 
and zinc nitrate, have been determined, those of the iodides being 
taken to the greatest dilutions suitable, considering experimental 
errors. The cryoscopic constant of this solvent, using naphthalene, 
carbamide, and nitrotoluene as solutes, was found to be 53*2, and 
from this, molecular weight determinations by the cryoscopic 
method indicated that ammonium, potassium, and rubidium iodides 
are dissociated in ethyl urethane. 

Molecular weight determinations on ethylurethane, based on the 

7*—2 
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capillarity constant, using the formula J/ = 0*6T(4 * 8 — log p) j 
where T is the absolute b. p. at p mm. of mercury and a . z ~ h . r, 
where h is the height of ascension and r the radius of the capillary 
in millimetres, show that ethylurethane is strongly polymerised, 
the factor of association being almost independent of the tempera¬ 
ture over the range 65—179°. The viscosities and densities of the 
urethane at 60°, 70°, and 80° were also determined. W. G. 

Ultrafiltration of Supersaturated Solutions, L. Berczelleji 
{Biochem, Zeitsch 1917, 84, 156—159).—Supersaturated solutions 
of menthol, thymol, and naphthol were filtered through collodion 
membranes, and the surface tensions of filtrate and residue were 
determined by the stalagmometer. In certain cases, the results 
(lower surface tension of residue) indicated that some of the solute 
was retained on the filter, from which fact the conclusion is drawn 
that the supersaturated solution is colloidal in character. 

S. B. S. 

Colloidal Nature of the y-Alkali Resin Soaps, Ludwig 
Paul (Eolloid Zeitsch ,, 1917, 21, 176—191).—A general account 
is given of the properties of solutions of sodium and ammonia resin 
soaps in which particular attention is directed to the colloidal 
properties of the solutions and to differences between the resin and 
fatty acid soaps. Dilute solutions of the alkali resin soaps repre¬ 
sent highly disperse colloid systems of very pronounced stability. 
On the addition of basic dyes, such as methyl-violet and magenta, 
colloidal lakes are formed which can be kept without change for 
prolonged periods of time. The lakes are coagulated on the addi¬ 
tion of suitable electrolytes. 

On addition of hydrochloric acid to the y-alkali resin soaps, 
y-pinic acid is obtained, and this behaves very similarly to the 
soaps towards basic dyes. [See Znd. } April.] H. M. D. 

Colour and Degree of Dispersity [of Colloidal Solutions], 
L. Bebczeller (. Biochem . Zeitsch 1917, 84, 156—174).—Gold 
sols have varying colours, according to the size of the colloidal 
particles, and Harrison (A.,. 1912, ii, 240) has directed attention to 
the similarity of the colours of the adsorption complexes of iodine 
with starch and dextrins, where similar variations of colour arc 
produced by varying the size of the particles of the carbohydrate. 
The author shows that similar variations in the colour of the 
adsorption complexes of lanthanum hydroxide can be produced by 
varying the size of the particles of the hydroxide. Attention is 
also directed to analogies in the colour variations in certain com¬ 
plex copper compounds, in certain reactions of bile pigments, in 
some furfuraldehyde reactions (TJdranszky, A., 1889, 1024; 1891, 
350), and in the nuances of solutions of dyes when subjected to 
varying treatments (heating, dilution, treatment with salts, etc.). 

' „ ■ 1 1 " S. B. S* 
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Anisotropic Colloidal Solutions. W. Reinders (Kolloid 
ZeiUch.y 1917, 21, 161—165. Compare Diesselhorst and Freund- 
lich, A., 1916, ii, 65; Kruyt, UrkL, ii, 486).—-With a view to the 
explanation of the double refraction which is exhibited by certain 
colloidal solutions, further experiments have been made with 
vanadium pentoxide sols which seem to show that the particles of 
such sols are crystalline. By varying the conditions of formation 
of the pentoxide, it lias been found that there is no clear line of 
demarcation between the particles which are present in the initially 
isotropic sols and those which can be microscopically identified as 
crystalline particles. Although the double refracting power of a 
sol is only developed very slowly at the ordinary temperature, the 
transformation takes place much more quickly at 100°. In the 
freshly prepared sols, the ultra-microns are spherical, but on heat¬ 
ing at 100°, elongated ultra-microns make their appearance in a 
short time. These increase in size and number, and the change is 
accompanied by a considerable increase in the viscosity. 

Experiments made with mercurous chloride and lead iodide gave 
similar results. If these substances are prepared by double decom¬ 
position in presence of a protective cplloid, doubly refracting sols 
are obtained, but there is a continuous transition from the sol con¬ 
dition to that which is represented by crystalline suspensions of 
these substances. 

The anisotropic character of the sols in question appears there¬ 
fore to be due to the crystalline nature of the ultra-microns. 

H. M. D. 

Kinetics of the Reactions in the Formation and Floccula¬ 
tion of Colloidal Solutions. L. Berczeller [Biochem. Zeitsch 
1917, 34, 175—182).—Iodic acid accelerates the reduction of 
gold chloride solutions by sulphurous acid, as do also mercuric 
salts, and the colour of the sols varies in the latter case with the 
salt used. Examples are given of the influence of capillary active 
substances (hexoic and decoic acids) on the flocculation of colloidal 
gold and starch solutions, which are cases of sensitisation of colloids 
to salt precipitation, as recently demonstrated by Ereundlich and 
Rona (A., 1917, ii, 365). S. B. S. 

Coagulation and the Attraction of Particles. Richard 
Zsigmondy (Nachr, K. Ges. Wis$. Gfittingen , 1917, 1—43; from 
Ghe?n. Zentr 1917, ii, 350—351 *).—The paper deals with the possi¬ 
bility of determining the attraction (if any) between discharged 
colloidal particles from measurements of the rate of coagulation. 
Experiments in which the changes of colour of gold hydrosols were 
employed as an indicator of the progress of the coagulation showed 
that a pure colloidal gold solution of a given nature and concen¬ 
tration has a certain minimum time of coagulation, independent 
of the nature, and to a great extent independent of the concentra¬ 
tion, of the electrolyte employed. The period of rapid coagulation 
is reached before the particles are completely discharged, but the 
* and Zeitsch* physikal/Chem.i 1918* 92* 600— 
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remaining charges are small (compare Hardy and Powis, Zellsah. 
physikal. Ghem 1915, 89, 179). The time of coagulation is 
approximately proportional to the gold concentration. A method 
of observing the progress of coagulation ultraxnicroscopieally is 
given, and by this means the diminution in the number of primary 
particles and the production of secondary particles (which shine 
more brightly) were determined. From these results, it is calcu¬ 
lated that the sphere of attraction of a primary particle is two or 
three times its radius. This is in agreement with the results 
obtained by other writers in other ways. It is proved, therefore, 
that the discharged particles do attract one another when they 
come within this distance of each other. R. V. S. 

Retardation of the Formation of Prussian Blue and 
other Reactions in Aluminium Hydroxide Sols, Josef 
Reitstotter ( Eottoid Zeitsch 1917, 21, 197—200).—In the course 
of observations on the coagulation of aluminium hydroxide sols in 
presence of various alkali metal salts (Gann, A., 1916, ii, 382), it 
was found that after coagulation by the addition of a very dilute 
solution of potassium ferrocyanide, the solution gave no blue colora¬ 
tion on the addition of ferric ions until after the lapse of a con¬ 
siderable interval of time. To explain this effect, it was suggested 
that the ferrocyanide ions are adsorbed and subsequently enveloped 
by the coagulate. 

Further experiments show that the retardation is very much 
less pronounced if some other coagulating electrolyte, such as sodium 
citrate, is added to the sol either before or after the addition of 
the ferrocyanide. In these circumstances, it is more probable that 
the retardation of the formation of Prussian blue is to be explained 
by the adsorption of both the ferrocyanide and the ferric ions. 
If either or both are then displaced by other ions, conditions favour¬ 
able to the formation of Prussian blue are obtained. 

Similar retardation phenomena have been found when a little 
of the blue sol obtained by acidifying Congo-red is mixed with a 
colloidal solution of aluminium hydroxide and a drop of sodium 
hydrogen carbonate solution is added to the mixture. The blue 
sol may be replaced by benzopurpurin or rosolic acid. [See hid., 
71a.] II/M. D. 

General Curves for the Velocity of Complete Homo¬ 
geneous Reactions between Two Substances at Constant 
Volume. George W. Todd (Phil Mag., 1918, fvi], 35, 281 —28G). 
—By choosing suitable quantities to represent the concentration of 
the reacting substances, it is possible to plot curves showing the 
connexion between the rate of change and the time, which are 
applicable to all reactions of the same type. The mode of repre¬ 
sentation may be illustrated by reference to the bimolecular velocity 
equation dx jdt = k(a — a)(b -* x). If X = x / a, K = ka, and p — h /a , 
this equation assumes tie fq>rm dXf/U~K(l — X)(p — X), and on 
integration this gives Ki = 1 /(1 — p) . {log p(l — X) /(p - X)}. The 
curves referred to are then obtained by plotting X against Kt for 
values of p=l*5, 2, 3, etc."' 
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Corresponding series of curves are plotted for ike termolecular 
reaction represented by 2 A p 5 —>- for the three cases in which 
the initial concentration of A is equal to, greater, and less than 
that of B . Curves for the quadrimolecular reaction 3*4 + 2?-—and 
2ri -f- 2 B —> are also shown. 

These general curves may he applied in practice for the deter- 
ruination of k, of the value of X corresponding with a given time 
interval, or for the determination of the order of a reaction. If 
the order of the reaction and the initial concentration are known, 
it is only necessary to measure X corresponding with a certain 
value of t, and the curves then give lit, and therefore k. The 
fraction X changed in a given time may b© read off from the 
curves if the order of the reaction, the coefficient k f and the initial 
concentrations are known. To find the order of a reaction, it is 
necessary to know the initial concentrations and two correspond¬ 
ing values of X and t. The particular curve on which the two 
points (X, t) fit most exactly determines the order of the reaction. 

H. M. D. 

Relationship between the Saponification Velocity Con¬ 
stants of Esters* P. E. Verkabe ( Ghem . Weekhlad., 1918, 15, 
203—208).—The author finds that the ratio of the velocities of 
saponification of mixed anhydrides of acetic, propionic, etc., acids 
with different acids is always the same. A. J. W. 

Velocity of Saponification of certain Esters by Tenth¬ 
normal Potassium Hydroxide in Different Solvents at 25°. 
Ernest Anderson and H. B. Pierce (J. Physical Ghem 1918, 22, 
44—67).—The object of these experiments was to determine 
whether the relative velocities of saponification of different esters 
are affected by the nature of the solvent and whether the relative 
rates of saponification of different esters containing the same alcohol 
(or acid) are independent of the nature of the alcohol (or acid). 

The rates of saponificaSon of twenty-three esters were measured 
at 25° in 90% methyl alcohol, 90% ethyl alcohol, isoamyl alcohol, 
DjS 0*8166, and, when possible, in water. The results obtained 
show that the relative values of the velocity coefficients in the 
different solvents vary considerably with the nature of the ester. 
Esters containing the same alcohol (acid) are saponified at relative 
rates which depend on the nature of the alcohol (acid). 

H. M. D. 

Hydrolysis of Triethyl Citrate and the Ethyl Hydrogen 
Citrates. Joh. Pinnow (Zeitsch. Elektrochem 1918, 21 — 36). 

—The hydrolysis of triethyl citrate, symmetrical and un^mmetrical 
diethyl hydrogen citrate, and symmetrical and unsymmefrical ethyl 
dihydrogen citrate by means of sodium hydroxide has been studied 
at a series of temperatures from 0° to 100°. The hydrolysis of the 
various stages is shown to take place at very different velocities 
between the temperatures of 8° and 50°. Each step in the hydro¬ 
lysis may be separated from the others, and goes to completion ak, 
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a strictly bimolecular reaction. The side ethyl groups are the 
first to be removed, and in no circumstances do symmetrical diethyl 
hydrogen citrate or unsymmetrieal ethyl dihydrogen citrate appear 
in recognisable quantities as products of any of the hydrolyses. 
These products are only obtainable by the esterification of citric 
acid. The preparative separation of the mono- and di-ethyl esters 
from one another and from citric acid can be effected by ether 
extraction from aqueous solution in a Partheil-Rose apparatus. 
The various esters were identified by measurements of their 
hydrogen ion concentration by means of the colorimetric process 
of Friedenthal, Salesky, and Salm. The temperature coefficient of 
the rate of hydrolysis is high for all five compounds at temperatures 
below 23°; in the case of the unsyinmetrical diethyl ester and the 
monoethyl esters a minimum is shown between 23° and 30°, and a 
second minimum for the monoethyl esters between 45° and 60° and 
38° and 45° respectively. The stepwise hydrolysis and the first 
minimum of the temperature coefficient are explained by the forma¬ 
tion of additive products between the ester and the alkali, these 
compounds undergoing decomposition as the hydrolysis proceeds 
into the original compounds. The following reaction constants and 
temperature coefficients have been found: Hydrolysis of triethyl 
citrate, fti=37*8 at 8*1°, 63*7 at 15°, 98*9 at 23°, 149*8 at 30°, 
253 at 40°, and 443 at 50°; increase of log ft for 10° between the 
successive temperatures is 0*328, 0*239, 0*259, 0*227, and 0*2*43. 
Unsymmetrical diethyl hydrogen citrate, k — 1*725 at 8*1°, 2*92 at 
15°, 4*28 at 23°, 5*14 at*,30°, 9*38 at 40°, 16*17 at 49°; increase 
of logft, 0*330, 0*208, 0*114, 0*262, and 0*263. Symmetrical diethyl 
hydrogen citrate, ft = 0*474 at 6*7°, 0*841 at 15°, 1*48 at 23°, 2*27 
at 30°, 4*16 at 40°, and 6*84 at 50°; increase of log k, 0*300, 0*306, 
0*266, 0*263, and 0*216. Symmetrical monoethyl hydrogen citrate, 
ft =*0-0038 at 0°, 0*0149 at 15°, 0*0283 at 23°, 0*0409 at 30°, 0*0743 
at 38°, 0*1153 at 45°, 0*245 at 60°, 0*584 at 75°, and 2*86 at 100°; 
increase of log ft, 0*395, 0*349, 0*229, 0*324, 0*273, 0*218, 0*251, 
and 0*276. Unsymmetrieal monoethyl hydrogen citrate, ft —0*0825 
at 8°, 0*132 at 15°. 0*238 at 23°, 0*302 at 30°, 0*511 at 38°, 0*654 
at 45°, 0*080 at 55°, 1*76 at 65°, and 10*65 at 100°; increase of 
log ft, 0*291, 0*320, 0*147, 0*285, 0*154, 0*217, 0*213, and 0*212. 
The figures in all cases refer to the hydrolysis of a single ethyl 
group. J. F. S. 

Rata of Solution of Silver in Chromic Acid. R. G. Van 
Name and D. IT. Hill (Amer. J. Sci, r 1918, [iv], 45, 54—§g).~ 
The measurement of the rate at which silver dissolves in clOTmic 
acid solutions containing sulphuric acid has shown that the initial 
velocity is greater than the velocity which characterises the norihal 
dissolution process. The anomaly indicates that the velocity 
depends on the physical state of the metal, and this in turn suggests 
that the rate of dissolution of the metal is not entirely determined 
by diffusion process. 

Previous experiments have shown that the rates of dissolution of 
/different metals tend to become more nearly equal as the' concentre- 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 105 


tion of the sulphuric acid in the solution increases. The behaviour 
of cadmium and silver forms an exception to this rule, in that the 
relative rates of dissolution diverge with increasing acid concen¬ 
tration. H. M. D. 

Contact Catalysis. IV. Wilder D. Bancroft (J. Physical 
Ghem 1918, 22, 22—43. Compare this voL, ii, 40).—A discussion 
of false equilibria in reference to the poisoning of catalysts by the 
adsorption of one or other of the products of reaction. Such 
adsorption will cause the reaction to slow down, and it may be 
brought practically to a standstill. In these circumstances, an 
apparent or false equilibrium is reached which will depend on the 
relative amount of the catalyst present. It is probable that molten 
sulphur catalyses the reaction between hydrogen and sulphur, and 
that hydrogen sulphide acts as a poison towards the catalyst. A 
similar effect is supposed to obtain in the reaction between hydrogen 
and selenium. 

Enzyme reactions are in many cases affected by the products of 
reaction, in that a large quantity of enzyme is required to com¬ 
plete the reaction. In such cases, false equilibria are set up which 
may be explained in terms of the poisoning of the enzyme by one 
or other of the reaction products. . H. M. D. 

The Variations in the International Tables of Atomic 
Weights. Th, Renard ( J . Chim . phys ., 1917, 15, 541—548). — 
A brief discussion of the revisions made of the various atomic 
weights by the International Committee since 1903. The author 
advocates the use of the rounded-off values suggested by Guye 
(compare A., 1916, ii, 386). W. G. 

Hydrogen Isotopy. A. E. Lacomble (Ghem. Weehblad , 1918, 
15, 38—40).~—Polemical. A criticism of the views expressed by 
Scheringa (ibid., 1917, 14, 953) on the relationship of Prout's 
hypothesis to the periodic system. A. J. W. 

Front’s Hypothesis and the Periodic System. K. Scheringa 
(Ghem. Weehblad, 1918, 15, 221).—A reply to Lacomble (preceding 
abstract). 1 A. J. W. 

The' Exchange of Energy in the Collisions between 
Slowly-moving Electrons and Molecules of Gases. G. Hertz 
(Ber. Deui. physikal . Ges., 1917, 19, 268—288).—A theoretical 
paper in which the laws governing the exchange of energy between 
colliding electrons and molecules are discussed in reference to atomic 
and molecular structure From the available data for helium, it 
is calculated that the loss of energy in the collision between an 
electron and a helium fetom is 0‘00027 times the energy of the 
electron. This result is very nearly the same as that wliich is 
derived on the assumption that the law's of collision are those 
.governing collisions Between elastic spheres,' and; 
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agreement the conclusion is drawn that the energy lost by the 
electron is represented by the increase in the kinetic energy of the 
helium atom. In the case of hydrogen, however, the loss of energy 
is found to b© much greater, namely, Q'06 of the energy of the 
electron, and it would seem that the collision of an electron with 
a hydrogen molecule is accompanied by an increase in the internal 
energy of the molecule. 

The movement of electrons in gases at higher pressures and the 
influence of small quantities of impurities on the effects produced 
are also discussed from the point of view of the author's theory. 

H. M. D. 

Valency Centres* III* The Periodic System. 0. H ins- 
berg (J. pr. Chem ., 1917, [ii], 98, 166—173. Compare A., 1916, 
i, 725; 1917, ii, 173, 461).—As explained in the earlier papers, the 
atoms of the elements lithium, glucinum, boron, and carbon are 
assumed to possess one valency centre, the chemical valency of 
which ranges from one to four, the maximum being attained at 
carbon; in the remaining elements of the first group, the atoms 
contain two valency centres, one being quadrivalent throughout and 
the other gradually increasing in valency from 1 to 4, so that the 
surplus or normal valency falls in the order 3, 2, 1, 0 for nitrogen, 
oxygen, fluorine, and neon respectively. Similar differences exist 
in the second series of the periodic system; a single valency centre 
or atomic nucleus is present in the first four members, but at the 
fifth element, namely, phosphorus, a second valency centre enters, 
and the remainder of the elements of the series up to argon con¬ 
tain the two atomic nuclei which in the last element just satisfy 
one another and leave the element without free valency; contrary 
to the earlier opinion, chlorine probably contains only two valency 
centres, this view receiving support from the similarity in the 
general properties of the chlorides and cyanides, and the analogy 
between the intra-atomic structure of the chlorides and the intra¬ 
molecular structure of the cyanides, for example, •-•-Ag for 

silver chloride and N-C'-Ag for silver cyanide. In the next series, 

a different type is encountered ; the assumption is made that in 
these elements a sexavalent atomic nucleus is present, in which the 
active valency increases by units from potassium up to the maxi¬ 
mum of six, which is attained at chromium; the atoms of the 
succeeding elements, manganese, iron, cohalt, and nickel, include 
an additional valency centre which possesses an additional free 
valency at each element named, so that the maximum possible 
valency for these metals is 7, 8, 9, and 10 respectively, the maxi¬ 
mum apparently being attained in iron carbonyl, Fe(CO) 4 , with 
octavalent iron; in the case of cobalt, the full possible nonavalency 
is never reached, the differential valency, or the difference between 
the valency of the sexavalent and tervalent nuclei supplying the 
maximum; with nickel also the differential valency has a value 2, 
in agreement with the composition of most of the compounds, 
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although in nickel carbonyl, Ni(CO) 4 , the atom appears to attain 
octavaiency, but, however, is still short of decavalency. The 
metallic nature of the whole of the ten elements of this third series 
is “ ascribed to the presence of the sexavalent atomic nucleus. 
Copper is regarded as a transition element between the third and 
fourth series, and therefore probably abnormal; from zinc onwards, 
the members of the fourth series fall into a normal group, the 
valency of the first atomic nucleus gradually increasing in valency 
until quadrivalent germanium is reached; after this point, the 
atoms of this series contain a second atomic nucleus the valency of 
which gradually increases from unit value in arsenic to 4 in 
krypton, the latter therefore being devoid of free valency. For 
the present, the theory is extended only as far as the fifth and sixth 
groups; the elements of the former contain as their essential charac¬ 
teristic a sev a valent atomic nucleus which exerts its full effect in 
molybdenum, the last four elements of the group (one unknown) 
including an additional nucleus, but the final elements, namely, 
rhodium and palladium, exert only their differential valency. 
Silver, like copper, is probably an abnormal transition element. 
The sixth series, from cadmium to xenon, is normal, and corresponds 
with the zinc-krypton group. D F. T. 


Inorganic Chemistry. 


Tlie Hydrides of the Metalloids. K. be Force and (J. Cliim . 
pht/sby 1917, 15, 517—540).—An elaboration of work already pub¬ 
lished (compare A., 1905, ii, 896) and a discussion of BerthoudV 
work on this subject (compare A., 1917, ii, 237). W. G. 

Hydrogen Peroxide as a Reducing Agent. M. KleinstCck 
(Ber ., 1918, 51, 108—111).—Silver chloride, suspended in potassium 
hydroxide solution, is quickly reduced by hydrogen peroxide accord¬ 
ing to the equation 2AgCl + H 2 0 2 + 2KOH - 2Ag 4- 0 2 4- 2KC14- H ? 0. 

Carbonyl chloride and phenyl carbonate also react with alkaline 
hydrogen peroxide, and so does a saturated solution of potassium 
hydrogen carbonate if kept at 100° in a pressure bottle. The dis¬ 
tillate obtained by passing steam through the products reduces 
ammoniacal silver oxide, and is therefore said to contain form¬ 
aldehyde. The author sees in these reactions a new interpretation 
of the assimilation of carbon dioxide by plants, thus: H 2 C0 3 4- 
ILOo = CHjjO4-HoO 4 30. [See also Inti., April.] J. C. W. 

Variations of the Density of Air and the Loomis-Moriey 
Law. Pil A. Guye (X Chim. phys 1917, 15 , 561—566).-—A study 
of the results obtained by various workers for the weight of a 
normal litre of air, in which it is shown that the results, taken as 
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a whole, verify the qualitative experimental relation, stated by 
Loomis and Morley, between the density of the air and the baro¬ 
metric pressure. The most probable explanation of such varia¬ 
tions in density is based on the presence in the air of varying 
quantities of dust, invisible under the ultramicroscope. The mean 
of the most modern determinations gives the value 1*2928 grams as 
the weight of a normal litre of air. W. G. 

Portable Hydrogen Sulphide Generator* W. Faitoutk 
Mumn (f 7 . 2 nd . Eng. Ghent 1918, 10, 130—131).— A wide glass 
tube has two bulbs formed at its lower end, the bottom bulb being 
provided with a draw-off tap. A perforated lead plate is fitted at 
the constriction between the bulbs (a piece of glass tubing in the 
lower bulb acts as a support for the plate) and ferrous sulphide is 
filled into the upper bulb. The acid reservoir consists of a large 
bulb, the stem of which passes through a cork closing the top of 
the wide glass tube and extends to the bottom of the lower bulb. 
A tapped exit tube for the gas is placed near the top of the wide 
tube, and this exit tube is fitted with a small washing tube. 

W. P. 8. 

Automatic Hydrogen Sulphide Stopcock. Gael H. Classen 
(J. 2nd. Eng. Ghent., 1918, 10, 131—132). —To the delivery tube 
of the hydrogen sulphide apparatus is attached a length of rubber 
tubing in which is inserted a glass “ pearl ” made from glass tubing 
having a diameter slightly larger than that of the rubber tubing. 
When the rubber tubing over the “pearl” is compressed between 
the linger and thumb, a channel for the flow of the gas is formed 
between the glass and the rubber. W. P. 8. 

CMoro- and. Bromo-aminosulphonic Acids. Wilhelm 
Traube and E. von Drat hen ( Ber ., 1918, 51, 111—115).-— Solu¬ 
tions of potassium aminosulphonate and hypochlorous acid in equi¬ 
valent proportions react in the cold to form potassium chloroamino - 
sulphonate , NHCbSO^K, which may be isolated by evaporating 
the mixture to a small bulk, in a high vacuum, at as low a tempera¬ 
ture as possible and precipitating with alcohol. The salt forms 
limpid, hygroscopic crystals, and is comparatively stable. When 
warmed with mineral acids, hydrolysis takes place according to 
the equation NHCbSO s H + H 8 0 = NH 2 (31 + H 2 S0 4 . The corre¬ 
sponding barium salt is not so stable, but potassium bromoamino - 
sulphona t e is very simil ar. 

Similar salts may be prepared by the interaction of free amino- 
sulphonic acid and metallic hypochlorites. Alkylaminosulphonates 
apparently give very unstable products, for evolution of gas is 
noticed as soon as hypochlorous acid is added. 

There are indications that a double amount of hypochlorous 
acid produces less stable dichloroaminosulphonates, J. 0. W. 

- ' Bate of Hydrolysis and Electrical Conductivity of Hypo- 
phosphoric Acid Solutions. R. G. Van Fame and Wilbert J. 
Huff ( Amer > Jb Sci ^ 1918, [iv], 45, 103—118)*—The' iodometrie 
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method for the estimation of phosphorous acid in presence of hypo- 
phosphoric acid (this vol., ii, 128) lias enabled the authors to in¬ 
vestigate the rate of hydrolysis of the latter acid. The data 
obtained at 25° and 60° show that in dilute solutions containing 
hydrochloric acid as catalyst the hydrolysis proceeds in accordance 
with the equation for a uniraolecular change. The velocity co¬ 
efficient increases much more rapidly than the hydrogen ion con¬ 
centration. The temperature coefficient for 10° is 2*7. The fact 
that the hydrolysis follows a unimolecular law is in favour of the 
formula H 4 P 2 0 6 rather than H 2 PO s for hypophosphoric acid, for 
the production of phosphorous and phosphoric acids would require 
the interaction of two molecules of acid if it had the simpler 
formula. 

For the conductivity measurements, pure solutions of the acid 
were prepared from lead and copper hyp ©phosphate by the action 
of hydrogen sulphide at low temperatures. The- metallic sulphides 
were filtered off and the excess of hydrogen sulphide removed by 
a current of air. The conductivity of the solutions after complete 
hydrolysis was also determined. 

The molecular conductivity at 25° referred to the formula 
H 4 P 2 0 6 increases from A =384*7 at t» = 32 to A = 629*3 at -y = 1024. 
After hydrolysis,, the conductivity of the stronger solutions is 
diminished, whilst that of the more dilute solutions is increased. 

Attention is directed to the resemblance between the properties 
of hypophosphoric acid and pyrophosphoric acid. This resemblance 
is found in the conductivity of the solutions, in the behaviour 
towards indicators, and in their solubility relations, and may be 
adduced in support of the formula H 4 P 0 O g for hypophosphoric 
acid. " H. M. D. 

Preparation of Amorphous Boron. ' Wiltielm Krgll (Zeitsch 
anorg. Ghem 1918, 102, 1—33).—The paper gives the results of 
numerous experiments on the reduction of boron compounds. 
Aluminium is unsuitable. Sodium yields mixtures of the lower 
oxides of boron mixed with boride. Calcium produces only 
borides. Magnesium may be used for the reduction of boric acid, 
but the product contains more than 3% Mg in the form of in¬ 
soluble boride. The halogen compounds of boron can he reduced 
by potassium, sodium, magnesium, and aluminium; in each case, 
borides of the metal are formed as well as free boron. The purest 
boron is obtained by the reduction of boron chloride with hydrogen 
in the high tension electric arc. Red phosphorus does not reduce 
boric acid. 

When boric acid is heated with magnesium nitride, a boron 
nitride , probably B 3 N, is produced. Boron nitride, BN, can be 
conveniently prepared from boric acid and calcium cyanamide. 

When boron chloride is passed over red phosphorus in the 
presence of oxygen, a phosphate,- is formed. Other 

phosphates appear to exi$t< ^ 

: The original contains details as' to analytical processes^regarding; 
compounds of boron.' [See, further, Ind., 148a.] 1 
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Nomenclature of Silicoa Compouads, Alfred Stock (Bcr., 
1917, 50, 1769—1771. Compare A., 1917, li, 204).—The author 
again emphasises the fact that very little chemical similarity exists 
between silicon and carbon compounds of the same structure, and 
proposes to abandon the nomenclature of carbon chemistry as far 
as possible. For example, the radicle -SiOOH in no way resembles 
a carboxyl group, and therefore the term “ hydroxyoxo ” is sug¬ 
gested in such a case. J. 0. W. 

Silicon Hydrides* 11. Bromination of Monosilane y 
SiH 4 . SiH 3 Br and SiH 2 Br 2 . Alfred Stock and Carl 
Somxeski (Ber., 1917, 50, 1739—1754. Compare A., 1916, ii, 319). 
—The experiments, fully described in this paper, had for their 
object the bromination of pure silane under conditions favourable 
to the production of the lower bromides. Under ordinary condi¬ 
tions, the reaction between bromine and silane is very violent, but 
if an excess of the gas is led into a large vessel on the walls of 
which solid bromine is deposited, and the temperature is main¬ 
tained at about —80° to —70°, the mono- and di-substitution pro¬ 
ducts can be obtained comparatively free from SiHBr 3 and SiBr 4 . 

The apparatus employed is very elaborate (see A,, 1917, ii, 442) 
and the manipulation is a matter of considerable difficulty. For 
details of the preparations and final fractionations, the original 
should be consulted. 

Bromomonosilane, SiH 3 Br, is a colourless gas with a pungent 
odour, at the same time reminiscent of monosilane. It has m. p. 
— 94°, b. p. +l*9°/760 mm., D° 1*533, and molecular latent heat 
of vaporisation 5*83 Cal. It may be preserved over mercury for 
some time, hut it detonates on exposure to the air, giving silicic 
acid and brown silicon. It reacts with cold water according to 
the equation 2SiH 3 Br -b H 2 0 = 2HBr + (SiH 3 ) 2 0 (see following 
abstract), whilst it may be analysed by measuring the volume of 
hydrogen produced under treatment with 30% sodium hydroxide, 
according to the equation SiH 3 Br -b 3NaOH = 3H 0 + NaBr-i- 
Nao.SiO s . 

Bihromomonosilane, SiH 2 Br 2 , is a colourless, mobile, highly re¬ 
fractive liquid, m. p. —70*1°, b. p. 66°/760 mm. (extrapolation; 
highest recorded value, 18°/123 mm.), D° 2*17, molecular latent 
heat of vaporisation 7*41 Cal. In carefully dried vessels, it may 
be kept for a long time, but it inflames in the air. It is very 
sensitive to moisture, being decomposed into hydrogen bromide 
and a solid, (SiH^O)*. Alkalis decompose it according to the 
equation SiHoBr* -b 4NaOH = 2H 9 4- 2NaBr + 1STa 2 Si0 3 + HoO. 

J. C. W. 

Silicon Hydrides. III. Disiloxane, (SiH 3 ) a O; Tetra- 
cMoromonosilane, SiCl*; Hexachlorodisiloxane, (SiCl 3 ) 2 0. 
Alfred Stock, Carl Somieski, and Egbert Wintoen (Ber., 1917, 
50, 1754—1764).—When bromomonosilane is shaken with water, 
it changes into disiloxane, (SiH 3 ) 2 0, the preparation and purifica- 
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- tion of which, are now described. It is a colourless, odourless gas 
which does not inflame spontaneously, but burns with a brilliant 
light, giving a white smoke and a deposit of brown silicon. It 
’ has m. p. —144°, b. p. —15*2°, 33 “ 80 0*881, molecular latent heat 
of'vaporisation 5*63 Cal. (compare SiH 4 , 3*03; Si 2 H 6 , 5*18; Si s H s , 
7*13; Si 4 H 10 , 9*18 Cal.). The m. p. and b. p. are lower than the 
* constants for the parent hydride, Si 2 H G (m. p. —132*5°, b. p. 
—15°), which is the reverse of the relationships between ethane and 
dimethyl ether. It only decomposes rapidly under the influence 
of heat when raised to redness. Submitted to a discharge of electric 
sparks, it slowly yields pure hydrogen. When mixed with oxygen, 
it inflames or explodes at once, the alteration in volume being in 
accordance with the equation (SiH 3 ) 2 0 + 30 2 = 2Si0 2 4- 3H 2 0. It 
is not appreciably soluble in water, but soon decomposes into 
hydrogen and insoluble products, like (SiH 2 0)., r , etc. With sodium 
hydroxide, however, decomposition is complete, according to the 
equation (SiH 3 ) 2 0 + H 2 0 + 4NaOH = 2Na 2 Si0 3 -f 6H 2 , which may 
be applied in the analysis of the gas. 

Disiloxane and chlorine react very vigorously at —125°; the 
primary product, hexachlorodisiloxane, may be isolated, but most 
of it decomposes according to the equation 4(SiCl 3 ) 2 0 = 2 Si 02 -b 
6 SxC 1 4 , and some brown silicon is even formed as well. “ Tetra- 
cMoromonosilane ” (silicon tetrachloride) has m. p. —68*7°, b. p. 
56*8°/760 mm., molecular latent heat of vaporisation 7*19 Cal., 
and “hexachlorodisiloxane” is now found to have m. p. —33° and 
b. p. 137°/760 mm. 

It is an interesting fact that disiloxane is the first volatile com¬ 
pound of silicon, hydrogen, and oxygen. Many derivatives, with 
the saxne elements, are kxiown, such as ff silicoformic anhydride,” 
(0ISiH) 2 0, but these must assuredly be polymerides, whereas alkyl, 
alkoxyl, and similar derivatives of the true monomeric type, for 
example, (SiE 3 ) 2 0 axxd [Si(QE) 3 ] 2 0, have frequently been prepared 
(compare Martin and Kipping). 

Apparently, the compound SilLpOH, which would be the 
primary product of the action of water on SiH 3 Br, is very unstable. 
It is noteworthy that the alkyl derivatives, SiE 3 *OH, also change 
into oxides readily, but the alkyl groups do coxifer a measure of 
stability on them, for hexapheny lidisiloxane, (SiPh 3 ) 2 0, changes 
hack into SiPhyOH on boiling with alcoholic potassium hydroxide 
(Kipping and Lloyd, T., 1901, 79, 455). J. Q. W. 

Silicon Hydrides. IV. Oxomonosilane (Protosiloxane). 
Alfreb Stock, Ca.hl Somieski, and Egbert Wintgen (Ber., 1917, 
50, 1764—1769).—Dibromomonosiloxane reacts with water to form 
hydrogen bromide and a volatile compound, which is very probably 
oxomonosilane (protosiloxane ), SiH 2 0. The authors have not been 
able to isolate this, as it is about as volatile as the hydrogen bromide 
solution, and, furthermore, polymerises most readily, so that after 
a few distillations the whole of the original silicon^ is found in the 
insoluble residues. The 'poly nitride is an amorphous, white solid, 
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which is stable at 300° (vacuum) or in contact with boiling water, * 
but inflames in the air or chlorine, and reacts with sodium hydr¬ 
oxide according to the equation (SilROh -|~ 2NaOTI — > 2H 3 -j- 
Na a SiO g . • " J. C. W. 

Proof of the Production of Water in the Formation of 
Salts from Acid and Base. W. Franck (Zeitsch. physikal 
Ghem, TJnierr. , 30, 147; from Ohem . Zenir ., 1917, ii, 358—359). 
—In the experiment described by Zeitler (A., 1917, ii, 463), 
calcium or barium hydroxide should be used, as the alkali hydr¬ 
oxides are never anhydrous. R. V. S. 

The System Lithium Sulphate-Lithium Chloride-Water 
at 30°. F. A. H. Schreinemakers and G. M. A. Kayser {Ghem. 
Weekblad , 1918, 15, 120—121).— 1 The solubility of lithium 

sulphate in water is much diminished by the presence of lithium 
chloride. A, J, W. 

Th© Necessity for Applying a New Correction to the 
Atomic Weight of Silver. Ph. A. Guye (J. Ghim. $hys., 1917, 
15, 549—560).—The author discusses th© various sources of error, 
due to the presence of occluded gases and the adherent pellicle 
of moisture on the metal, in the atomic weight determinations of 
silver. On the basis of recent work (compare A., 1916, ii, 432), 
he considers that the atomic weight of silver should be revised to 
107*87, and that the correct values for the halogens should be 
Cl =:35*461, Br = 79*925, 1 = 126-915. W„ G. 

Metallographic Investigation of the System Zinc and 
Selenium, Masumi Chikashige and Roicuro Kurosawa (Mem. 
Coll. Sci . Kyoto , 1917, 2, 245—248).—When zinc and selenium 
are heated together at a sufficiently high temperature, the com¬ 
pound ZnSe is formed. Zinc selenide has a brilliant yellow colour, 
I) 21 5*29, and does not fuse up to 1100°. The fused elements 
are not appreciably miscible, and the selenide does not dis¬ 
solve in either. If a fused mixture is allowed to cool, the two 
• free elements and the compound are detectable in the solidified 
product when examined under the microscope. [See Ind, 9 153a.] 

H. M. D." 

Metallographic Investigation of th© System Cadmium 
and Selenium. Masumi Chikashige and Riichi Hikosaka {Mem. 
Coll. Sci. Kyoto, 1917, 2, 239—244).—Cadmium and selenium 
combine to form the compound CdSe, which is infusible up to 
1350° and has D 16 5*81* The reaction between the elements begins 
to be appreciable at about 360°, and its velocity increases with rise 
of temperature. The cadmium selenide does not dissolve in either 
of the molten elements, which are themselves practically immiscible. 
When, therefore, a mixture of the two elements is fused and 
cooled, the product consists of a mixture of cadmium selenide, 
cadmium, and’selenium, which are readily recognised under the 
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microscope. The proportion of the compound in the product 
depends on the temperature to which the mixture has been heated 
and on the length of the period of heating. [Bee hid., 153a.] 

H. M. D. 

The System* Copper Chloride-Lithium Chloride-Water at 
30°. E. A. II. Schreixemakers and (Miss) A. 0. Noorduvn (Glum. 
Weekblad, 1918, 15, 118—120).—An application of Schreine- 
makers’s graphic method to solutions containing cupric and lithium 
chlorides. ' A. J. W. 

The Critical Constants of Mercury* E. Aries (Comp, 
rend., 1918, 166, 334—337).-—Using the formula previously given 
(compare this vol., ii, 61) for monatomic vapours, and taking the 
known vapour pressures of mercury at different temperatures, the 
author calculates the critical temperature of mercury as 1077° 
and the critical pressure as 420 atmos., these values being a close 
approximation to the correct figures. W. G. 

Preparation* Properties, and Analysis of u White Pre¬ 
cipitate.” I. M. Kolthoff (. Pharm . Weehblad, 1918, 55* 
208—218).—A comparison of the methods for preparing “white 
precipitate” given in the Butch, German, English, Belgian, Swiss, 
and G.S.A. pharmacopoeias. The author is of opinion that the 
Butch method is the most satisfactory. [See, further, Ind., April.] 

A. J. W. 

The Space Lattice of Aluminium. P. Scherrer (Physikal 
Zeitsch 1918, 19 , 23 — 27).—The method described by Debye and 
Scherrer (A., 1917, ii, 437) for the A-ray examination of crystal 
structure has been applied to finely powdered aluminium. The 
interference photographs afford evidence that aluminium forms 
cubic crystals, and that the atoms are arranged according to a 
simple face-centred lattice. Measurements of the interference 
patterns give 4*07 x 10" 8 cm. for the length of the edge of the 
elementary cube. The corresponding values obtained from previous 
investigations are: copper 3*61, silver 4*06, gold 4*07, and lead 
4*91 x 10~ 8 cm. 

In spite of the close agreement between the values of the lattice 
constants and of the atomic volumes for aluminium and gold, the 
two metals do not form a complete series of mixed crystals. This 
is attributed to the preponderating influence of chemical affinity. 

H. M. D. 

The Effect of Great Hydrostatic Pressure on the Physical 
Properties of Metals. Zay Jeffries (J. Inst. Metals , 1917, IS, 
243—252).—The statement of Hanriot (A., 1913, ii, 112) that 
metals subjected to hydrostatic pressures of the order of 10,000 
kilos* per sq. cm. are permanently hardened without deformation, is 
contrary to modern views on hardness. A repetition of the e&peri- 
. ments, using aluminium and an alloy of aluminium and hopper, 
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immersed in light petroleum under pressures up to 12/100 kilo, 
per sq. cm., shows that no increase in hardness is produced. 
Hanriot used vaselin, which becomes solid under very high 
pressures, so that the pressure applied is not hydrostatic. Experi¬ 
ments with the same metals show that a degree of cold deforma¬ 
tion, insufficient to cause a noticeable change in the. dimensions, 
produces a marked increase in the hardness as determined by the 
scleroscope. This explanation is more probable than that of the 
occurrence of allotropic change in the metal. [See IncL, April.] . 

C. Bf. D. 

MeiallograpMc Investigation of the System* Aluminium 
and Selenium. Masumi Chikashige and Tsugiji Aoki (Mom. Coll . 
Sri. Kyoto , 1917, 2, 249;—254).—Cooling curve observations show 
the formation of a compound, Al 3 Se 4 , which melts at about 950°. 
The formation of this compound hv heating the two elements 
together is frequently accompanied by an explosion unless the 
mixture contains more than 90% of selenium. The compound 
crystallises out from all fused mixtures of the two elements, and’"'"' 
in accordance with this, the two branches of the compound curve 
on the freezing-point diagram cover the whole of the region from 
pure aluminium to pure selenium. The eutectics are therefore 
very nearly coincident with the freezing points of the two elements. 
The macrocrystalline structure of solidified mixtures is in agree¬ 
ment with the thermal data. 

Aluminium selenide decomposes in contact with moist air with 
the formation of hydrogen selenide and aluminium hydroxide, 
[See Iml. } 153a.] H. M. D. 

MeiallograpMc Investigation of the System, Tellurium 
and Aluminium. Masumi Chikashige and Jitsuzo 3STost5 (Mem. 
Coll. Set. Kyoto , 1917, 2, 227—232).—When aluminium and 
tellurium are heated together, combination takes place with ex¬ 
plosive violence, and the compound Al, 2 Te 3 , m. p. 895°, is formed. 
This telluride forms mixed crystals with tellurium, the series 
extending from the pure compound (12*4% by weight of aluminium) 
to a mixture which contains 4*4% of aluminium. On cooling, the 
a-mixed crystals undergo transformation into jS-mixed crystals. 
The temperature at which this conversion takes place diminishes 
with increase in the tellurium content, and for the saturated 
a-mixed crystals falls to 541°. The Amixed crystals and tellurium 
co-exist at the eutectic temperature 414°, the eutectic mixture 
containing 2*8% of aluminium. 

The freezing-point curve of the compound AL>Te s on the 
aluminium side is terminated by a eutectic point, in which the 
telluride and aluminium co-exist in equilibrium. The eutectic 
mixture contains 97% of aluminium and the eutectic temperature 
, is 621°. _ 1 

The conglomerates, consisting of the telluride or aluminium and 
the eutectic, undergo transformation when;the temperature has 
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fallen to 551°, with the formation of Al 5 Te, according to the equa¬ 
tion Al 2 Te 3 + 13Al=3Al 5 Te. 

The telluride, Al 2 Te 3 , is energetically decomposed by water or 
by contact with moist air, with the formation of hydrogen 
telluride and aluminium hydroxide, according to the -equation 
Al 2 Te s +3H 2 p = 3TeH 2 q-A1 2 O s . The compound A! 5 Te is less 
readily decomposed, but hydrogen telluride is liberated in contact 
with water, the reaction being possibly represented by AI-Te-f 
H 2 0 + 0 2 = TeH 2 + Al 2 0 s + 3A1. 

Microphotographs are given which afford evidence in support of 
the results obtained by the thermal analysis of the system. [See 
IncL, 153a.] * H. M. B. 

A Criterion for Allotropic Transformations of Iron at 
High Temperatures. EL6tar6 Honda (Sci. Rep. Tohokn Imp . 
Univ., 1917, 6, 213—217).—The transformations of iron consist 
in part of allotropic changes which take place at a definite 
temperature and of gradual changes in which the equilibrium con¬ 
dition is a continuous function of the temperature. The available 
data relating to these transformations show that A 2 is of the second 
type, whilst A s and A i are allotropic changes. 

In the case of carbon steels, there are in addition the changes 
designated by A 0 and A v the former representing a gradual change 
in cementite, and the latter a eutectic transformation of cementite 
and ferrite which occurs at a definite temperature. H. M. B. 

. The Micro-stractur© of Commercially Pure Iron between 
Ap 3 and Ap 2 . W. J. Brooke and F. F. Hunting (J. Iron Steel 
Inst., 1917, 96 , 233—250).—Armco iron, a basic open-hearth pro¬ 
duct containing as much as 99*84% Fe, passes through a character¬ 
istic brittle range between 900° and 800°, but only during cooling, 
no change being observed within this range during heating. 
Quenching experiments show that a eutectic or eutectoid structure 
appears between these temperatures, but is absent either above or 
below the brittle range. This constituent resembles pearlite in 
structure, but is not related to the carbon content, and is also 
independent of the quantity of oxide in the iron. Heating in 
hydrogen is without influence on the structure. Similar results 
are obtained with Swedish iron containing about 0*04% of carbon. 
[See, further, Ind., 1917, 1096.] C. H. B. 

Tli© Nature of Subsidiary Valencies. XVII. Prediction 
of the Decomposition Temperatures of Ammines. Fritz 
Ephraim and Elias Rosenberg (Ber., 1918, 51, 130—136).—It 
was recently shown that the ratio of the temperatures cf dissocia¬ 
tion for certain pairs of compounds of two elements is roughly 
constant (A., 1917, ii, 531). If the dissociation points of a number 
of compounds of one element are known, and the ratio has been 
determined in the case of one pair of corresponding compounds for 
another element, then the, dissociation temperatures of all the other 
compounds of the second element can be predicted. This is illus- 
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tratecl further in the ease of the hexammmes of nickel and cohalt 
salts. The ratio, or “ temperature-modulus of the tension/* calcu¬ 
lated from the dissociation temperatures of the iodides, is M/Co, 
1/1*075 (A., 1912, ii, 546). Dividing the known temperatures for 
other nickel salts by 1*075, therefore, gives approximately the dis¬ 
sociation points for the corresponding cobalt salts. In the cases 
of the liexammines of the bromides, nitrates, dithionates, chlorides, 
sulphates, acetates, and hydrogen carbonates (descending order of 
stability), the calculated values agree with the observed ones within 
the limits of the experimental errors. 

Most of the liexammines mentioned have been described before 
(A., 1913, ii, 496, 1061), but the following are new: cobalt- 
htimmmine nit rat e s by warming the crystalline nitrate in ammonia 
gas, dithionate, hypo phosphite, formate , and acetate ; the dissocia¬ 
tion temperatures are respectively 160°, 157*5°, 51°, 21*5°, and 
55'5°. 5*. C. W. 

Metallographic Investigation of the System, Selenium 
and Antimony. Masumi Chikashige and Masasuke Pxjjita 
(Mem. Coll. Set. Kyoto , 1917, 2, 233—237).—Cooling-curve data 
show that antimony and selenium form a compound, Sb 2 S©^ melt¬ 
ing at 572°. With antimony, the compound forms a eutectic mix¬ 
ture containing 46*5% of selenium, the eutectic temperature being 
497°. The eutectic on the selenium side of the compound corre¬ 
sponds very nearly with pure selenium melting at 211°. 

Microscopic investigation of solidified mixtures of the two 
elements confirm the results obtained in the thermal analysis. 
[Bee huh, 153 a .] H. M. D. 


Mineralogical Chemistry. 


Composition of Seleniferous Sulphur. Glenn Y. Brown 
(Amer. Mm., 1917, 2, 116—117. Compare A., 1916, ii, 531).—- 
Examination of further specimens of so-called selen-sulphur from 
various localities (Sicily, Lipari, and New Zealand) by the method 
of W. Smith (A., 1915, ii, 839) shows the presence of only 1 small 
amounts' of selenium (trace—0*298%). The depth of colour of the 
material bears no relation to the amount of selenium present; pal© 
yellow specimens may contain more of this element than deep 
brown ones. ' j, j 

E^ihoulaiigerite from Montana. Eakl Y. Shannon (Amer. 
Mia ., ■ 1917, 2, 131—132).-—Bunches of steel-grey needles . and 
fibrous masses occur with quartz and granular blende in the Iron 
Mountain 1 mine,: near Superior Montana. Small grains and' 
needles are also, scattered through the'blende* Associated minerals 
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in small amounts are chalybite, pyrites, and sericite. The fibres 
are moderately brittle and break across at right angles; the streak 
is blackish lead-grey.. D 6*303. A partial analysis gave Pb 52*74, 
Sb 20*85%. From these characters, the-’ mineral is provisionally 
identified as epiboulangerite. L. J. S. 

Mullanite, a New Member of the Jamesonite Group, 
I from Two Localities, Earl Y. Shannon (Amer. J. Sei 1918, 
[iv] 7 45, 66—70).-—In the Iron Mountain mine near Superior, 
Montana, the new mineral occurs with epiboulangerite (preceding 
abstract), from which it is indistinguishable in appearance; but it is 
readily distinguished by its brownish-black streak, that of the epi¬ 
boulangerite being greyish-black. It here forms long, parallel, 
steel-grey fibres around and enclosed in a crystal of quartz. In 
the Gold Hunter mine, near Mullan, in Idaho, forty miles W.N.W. 
of the former locality, the mineral occurs with quartz and 
chalybite as fine, matted, wool-like masses of dark grey fibres, and 
as a compact, steel-grey, fibrous material. The needles are usually 
flattened and are deeply striated longitudinally; they are termin¬ 
ated by the basal plane, and are probably orthorhombic (a:h = 
I; 0*835) with the three pinacoidal cleavages. The thinner fibres 
are very flexible, whilst the thicker ones are quite brittle. 
Analysis I, mean of two of material from the Iron Mountain mine, 
and II, from the Gold Hunter mine, agree with the formula 
5PbS,2Sb 2 S 3 , corresponding with the silver-lead diaphorite. 



Sb. 

As. 

Pb. 

Ag- 

Cu. 

Fe. 

S. 

Total. 

Sp. gr. 

T. 

25*71 

0*25 

55*05 

nil 

nil 

trace 

18*82 

99*83 

6-274* 

II. 

24*67 

0*64 

53*33 

nil 

nil 

1*47f 

18*11 

98*22 

6*407 


* Probably low. + Representing chalybite 3*4% present as impurity. 


L. J, B. 

Occurrence of Chalmersite, CuF© 2 S 3 , in the Ore Deposits 
of Prince of Wales Sound, Alaska* Bertrand L. Johnson 
(Boon* Geol. y 1917, 12, 519—525).—This mineral, previously 
known only as minute crystals from Brazil (A., 1902, ii, 267 ; 1906, 
ii, 553), has been found in considerable quantities at eight different 
localities in the, Ellamar district and on Knight Island, in Prince 
of Wales Sound, where it has been mined as an ore of copper. It 
is massive, very pale yellow, and shows a conspicuous cleavage with 
a satiny sheen. It is strongly magnetic, and this property enables 
it to be separated from the copper-pyrites with which it is intim¬ 
ately mtergrown. Analyses by E, T. Allen agree with the formula 
CuFe,S s . 

Cu. Fe. S. Sp. gr. 

22*67’—23*83 40*70—41*92 35*09—35*30 4*04 

L. J. S. 

Chalcedony Mistaken for an Iron Sulphate Mineral* 

Edgar T„ Wherry and Miltiades L. Glenn ( Amer , ,1^1% 

'2, 6—7),—Two specimens of orang e-brown botryoidalmaterial had 
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been lor many years labelled as gloekerite. in the TJ.S. National 
Museum. I is from Pinos Altos, New Mexico, and II from Black 
Hawk, Colorado, When examined, they were found to be chalce¬ 
dony, and this is confirmed by analyses I and IL The ferric 
sulphate is not present as visible enclosures, nor is it extracted by 
acids; it must be present as sub-microscopic inclusions. 

810., FeAr SO-. H 2 0 <110°. H 2 0> 110°. Total. Sp.gr. n- 
I. 94*37 3*10* 1-47 ** trace 1*86 100*80 2*57 1*530 

II. 93*94 1*5S 1-00 0*65 2*59 99*76 2*55 1*525 

* Including a minute amount of pyrites. 

For pure chalcedony D = 2‘60 and n = 1*537; as shown above, with 
increasing water there is a corresponding decrease in the values 
for the density and refractive index. L. J. &. 

Massicot and Litharge, the Two Modifications of Lead 
Monoxide. Esper S. Larsen (Amer. Min., 1917, 2, 18—19).— 
Natural specimens of ' massicot ? from Austria and from Kern 
Co. and San Bernardino Co., California, consist oi minute 
brownish-red scales built up of two minerals with distinct optical 
properties. The central portion of the plates consists of the yellow 
orthorhombic modification (nearly colourless under the microscope, 

■ optically biaxial and positive, j3 = 2'61, birefringence very strong), 
and the borders of the red tetragonal modification (yellowish- 
orange under the microscope, optically uniaxial and negative, 
© = 2*64, birefringence very strong). It is proposed to restrict the 
name litharge to the former and massicot to the latter. The border 
of massicot is probably an inversion product of the litharge. (Com¬ 
pare A., 1915, ii, 59). L. J. S. 

Nomenclature of the Lead Monoxide Minerals, E. T, 

Wherry ( Amf ^ r . Min 1917, 2, 19). — The mineralogical term 
massicotite for a mineral corresponding with the artificial product 
massicot was used by D’Achiardi in 1883. , Now that the ortho¬ 
rhombic modification of lead monoxide has been recognised as a 
mineral (see preceding abstract), the name Uthargite is suggested 
for the second species. L. J. S. 

Xanthosiderite from Schendlegg, Lower Austria: 
Formation of Brown “ Glaskopf.* 1 H. Lextmeier and M. 
Gold s chlag ( (Jcntr. Min 1917, 4»3—477).——Near the foot of 
the Raxalp, in Lower Austria, are deposits of iron ore consisting 
of ehalybite carrying small amounts of copper-pyrites. In the 
level of the Schendlegg mine, the walls are coated with a reddish- 
brown, unctuous, colloidal material of recent formation. After 
drying in the air for a few weeks, this shows a concentric, shelly 
structure and brown colour; the streak is yellowish-brown. Under 
the microscope', it showed thin scales of brownish-yellow, amorphous' 
material.' It then contained 19*70% H 2 0, corresponding with 
Fe 2 0 3 ,2H 2 0—the formula for xanthosiderite". 11 Of ; this water, 
3*93% 'is lost'over sulphuric acM and 8*16% at 100°. The same 
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material after exposure to tlie air for two years still contained the 
same quantity of water (H 2 0 19*11, Fe 2 0 3 80*02, Si0 3 0 * 47 %), but 
it had by that time acquired a dark blackish-brown colour with 
metallic lustre on the surface and a dark brown streak. Under 
the microscope, the material was now seen to have a distinct 
granular structure and to be crystalline. The colloidal material 
has thus become gradually converted to the crystalline, brown 
“ Giaskopf.” L. J. S, 

Columnar Manganocalcite from Franklin Furnace, Mew 
Jersey. Wallace Goold Levison {Amer. Min., 1916, 1, 5 ).—This 
is pinkish-white with a marked columnar structure. It is tough 
and less brittle than ordinary calcite, and is soluble in cold acid. 
Analysis gave: 

Cat). MnO. EeO. ZnO. MgO. CO,. Insol. Total. Sp.gr. 

38*58 11-94 0-22 0*29 4-33 39*70 4*60 99*66 2*81 

L. J. S. 

Proof that Priceite is a Distinct Mineral Species. 
Esper S. Larsen (Amer. Min., 1917, 2, 1—3).—The friable, chalky 
priceite from Curry Co., Oregon, and the compact, nodular pander- 
mite from Asia Minor have often been regarded as impure, massive 
varieties of colemanite. A determination of the optical constants 
of these minerals proves that pandermite is identical with priceite 
(a = l*572, j 8 = l*592, 7 = 1*594), and that the latter is distinct from 
colemanite (a = 1*586, j8 = 1*592, y = 1*614). Priceite is triclinic, 
50a0,6B 2 0 3j 9H 2 0, and colemanite monoclinic, 2CaQ,3B 2 0 3 ,5H 2 0. 
On the other hand, fine-grained specimens (labelled priceite) of 
hydrous calcium borate from Californian localities were found to 
be howlite. L. J. S. 

Vivianite from the Land Pebble Phosphate Deposits of 
Florida. Thomas L. Watson and Stapleton D. Gooch (/. 
Washington Acad. Sd. 3 1918, 3, 82— 88 ).—An examination of a 
sample of vivianite occurring in a ferruginous or dark yellow, 
ochreous matrix in a deposit of Florida pebble phosphate. The 
mineral occurred as light to pale green crystals, D 2*693, an optical 
examination of which gave the following results: optically ( +); 
2F large; dispersion not strong; X is normal to 010; Z makes an 
angle of 28°30 / ±l° with c. The refractive indices are a = 1*580± 
0*003; j 8 = l*598±0*003; 7 = 1*627±0*003. Analysis gave: 

H,0 H s O 

FeO. Fe„0 3 . CaO. MnO. P 2 0 5 > TiO a . Si0 3 . (< 105°). (> 105°). Total. 

32*64 9*43 0*02 0*25 29*99 trace 0*12 11*86 15*84 100*15 

The presence of ferric oxide in blue vivianite is due to oxida¬ 
tion, and not to inversion. Oxidation takes place rapidly on fine 
grinding. The matrix in which the vivianite occurs is not a clay, 
but an earth composed of the hydroxides of iron and aluminium, 
chiefly the former, phosphates of calcium, iron, and aluminium, 
and some free quartz. W. G. 
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Mirabilite from the Isle Rcyale Mine, Michigan. Albert 
B. Pech (Amer. Min 1917, 2, 62—63).—The material, frSm the 
Isle Roy ale copper mine at Houghton, consists of a clear, colour¬ 
less mass of interlocking fibres with a little clayey matter enclosed. 
On exposure to the air, it soon crumbles to a white powder. All 
the water is expelled at 130°. Deducting 5*69% insoluble, the 
following analysis agrees with the usual formula, Na, 2 SO. i3 10HoO. 
Mean refractive index, 1*437. 

Na,X>. KX). CaO. S0 3 . Cl. HX). 

19*02 0*77 trace 23*37 trace 54*84 

L. J. S. 

Gilpinite, a New Uranium Mineral from. Colorado, 
Esper S. Larsen and Glenn Y. Brown (Amer. Min 1917, 2, 
75—79).—-The mineral occurs as pale greenish-yellow to canary- 
yellow aggregates of minute, lath-shaped crystals intermixed -with 
gypsum on pitchblende and copper ore from Gilpin Co., Colorado. 
The crystals are monoclinic, and show two sets of polysynthetic 
twin-lamellse. The optical constants are compared with those of 
zippeit© and uranopilite. The mineral is readily soluble in dilute 
acids; it is difficultly fusible, and becomes black on heating. 
D > 3*32. The following analysis (19*64% gangue, mainly pitch¬ 
blende, deducted) gives the formula R0,U0 3 ,S0^4H 2 0, where 
R —Cu, Re, NaX 

H.,0 H,0 

SCX. UO s . CuO. FeO. PbO. Na,0. K,0. at 105°. at 200°. 

15*45 56*72 5*80 4*77 0*82 1*93 0*70 1*66 1,2*15 

A specimen labelled uranopilite from Cornwall was found to 
have optical characters identical with those of the Colorado mineral, 
and it is also regarded as gilpinite, L, J. 8, 

The Probable Identity of Uranothallite and Liebigite., 
Esper S. Larsen (Amer, Min,, 1917, 2, 87).—Optical examination 
of three specimens labelled liebigite from Schneeberg, Saxony, and 
Joachimsthal, Bohemia, and of two specimens labelled urano- 
thallit© from the latter locality, gave the following results: optic¬ 
ally positive, 2R = 65°±3°, 2F = 42°±2°, p>v, a =1*500, 0 = 1*503, 

7 = 1*537 + 0*003, cleavage normal to a. The single analysis of 
liebigite (for which the formula was deduced as' ’ 
CaO,UO s ,2CO 2 ,20H 2 O) 

was made in duplicate on' only 65 and 85 mg. of material, and 
although this name has priority, it is rejected in favour of the 
name nranothallite, which was applied to more completely deter¬ 
mined material, and analysed by three authors with the' result 
2 Ca O ,U0 s , 3C0 2 ,10H 2 O. It is, however,' remarked that, th^X 
original material described as liebigite was not available for optical 
examination, and it is possible that those examined may really 
have been uranothallite incorrectly labelled liebigite. Lt J. 8. 
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Fectolite Pseudomorphous alter Quartz from West 
Paterson, M.J* Miltiades ju. Glenn (Hwier. Jim., 1917, 2, 
43 — 45 ).—A small group of crystals collected from a basalt quarry 
at West Paterson, New Jersey, shows the forms of sharply-developed 
crystals of quartz, each about -| inch in diameter. They, however, 
consist entirely of a compact, fibrous material with the optical char¬ 
acters of pectolite. Analysis of tlie material gave : 

SiO., ALOy -f F&.CL. CaO. MgO. N&>0. HA). Total. 

53*42 - " 0 * 52 “ U 32*63 2*35 7*45 3*77 100-11 

L. J. S. 

A New Occurrence of Stevensite, a Magnesium-bearing 
Alteration-product of Pectolite, Miltiades L. Glenn (Amen Mm., 
1916, 1, 44—46).—The Hartshorn quarry at Springfield, Essex Co., 
New Jersey, is in a somewhat altered basalt containing in cavities 
secondary anorthoclase, quartz, calcite, zeolites, datolite, and pecto¬ 
lite. Some of the pectolite is of the usual type as silky radiations 
of fine needles, but much of it is altered, the colour becoming 
pinker and the lustre more waxy towards the ends of the fibres. In 
the most altered material the colour is white to pink, lustre waxy, 
translucent; the structure is compact, and the material optically 
isotropic and amorphous, n about 1*50; D 2*15—2*20, H 2|. It is 
easily fusible to a white enamel, and is decomposed by hydrochloric 
acid with separation of granular silica. Analysis I is of partly 
altered material still retaining the pectolite structure, but impreg¬ 
nated by waxy material; and II of the most altered waxy material, 
apparently homogeneous, although still perhaps containing a few 
fibres of unaltered pectolite; 

Si0 2 . Al 2 0 3 +Fe 2 0 3 . MnQ. CaO. MgO. Nap. H 2 0(> 110°). Total. 

I. 53*84 1*18 0*13 22*59 9*81 5*59 6*76 99*90 

II. 58*03 0*37 0*03 1*61 27*66 3*73 8*45 99*88 

These analyses, when arranged in a series with other analyses of 
altered pectolites (* walkerite ? from Corstorpliin© Hill, Edinburgh, 
and 'magnesium pektolith ’ from Burg, Herborn, Germany), show 
a gradual passage from the monohydrate of pectolite, 

HN aCa 2 (Si 6 3 )3 + TI 2 0, 

to the monohydrate of talc, H 2 Mg 8 (Si0 3 ) 4 + H 2 0. They show a pro¬ 
gressive increase in magnesium and water and a decrease in calcium 
and sodium. The latter formula, to which anal. II approximates, 
is given as the composition of stevensite. The alteration has no 
doubt been brought about by the action of magnesium-bearing solu¬ 
tions derived from the weathering of the basalt. L. J. S. 

A Review of Amorphous Minerals, Austin E. Rogers 
(J. Geol. Chicago) 1917, 25, 515—541).—The amorphous equiva¬ 
lents of crystalline minerals should be recognised as separate mineral 
species and given distinctive names. About twenty of the more 
prominent and well-defined, amorphous minerals (for example, opal, 
psiiomeiane, cellophane, halloysite, etc.) are discussed. The asnor- 

VOh. OXT9Y ii. ' ■ ; 8 ' 
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plious cadmium sulphide, probably with adsorbed water, Cd8 r rlLO, 
which occurs as a thin, powdery, yellow coating on zinc-blende, is 
separated from the hexagonal greenockite and named xantho- 
ch rente. 

Intimately associated with the chrysocolla (a macrocrystalline or 
crystallised mineral) of several localties is the amorphous equivalent, 
to which the name commie is applied. Cornuite from Copper 
Mountain, Prince of Wales Island, Alaska, occurs as a banded crust 
of bluish-green, transparent, glassy material with refractive index 
1/549. It is more readily soluble in hydrochloric acid than chryso¬ 
colla, and is also somewhat softer. Analysis by G. S. Bohart gave: 

Cu O. Al.,O s . SiO*. H 2 0. 

42-61 0*31 34*13 23-11 


Here the ratios of both silica and water are somewhat in excess 
over those required by the chrysocolla formula, H 4 CuSiO G , and 
cornuite is probably a solid solution of cupric oxide, silica, and 
water, mCuO,-?iSi0 2 ,«H 2 0. 

The natural hydrocarbons and glasses are discussed under the 
term mineraloids. L. J, S. 

Mature of the Water m Zeolites. Georg Stoklossa (Dm. 
Breslau , 1917, 64 pp.; from Chem. Zenir 1917, ii, 420—421). 
—The author has investigated the following seven minerals, and 
has found in all cases that the water contained in them is in chemi¬ 
cal combination: (1) heulandite from Teigarhorn, in Iceland; 
(2) skolezite from Iceland; (3) natrolite from Bohemia; (4) harmo- 
fcome from Strontian; (5) chabasite from Nova Scotia; (6) analcime 
from the Seiseralp; (7) apophyllite from the Seiseralp. Analyses 
gave: 



SiO,. 

ai 2 o 3 . 

BaO 

CaO. 

MgO. 

K 2 Q. 

Na,/). 

H 2 0* 

Total. 

1 . 

59*66 

16*37 

— 

6*33 

— 

2*35 

0*42 

14*90 

100*03 

2 . 

46*71 

25*90 

— 

13*70 

— 

— 

— 

13*84 

99*95 

3. 

46*95 

27*06 

— 

0*27 

— 

— 

15*97 

9*58 

99*73 


48*51 

16*44 

20*19 

— 

.— 

1*59 

—* 

13*79 

100*52 

5. 

48*12 

19*27 

*—- 

9*63 

2*45 

3*02 

_ 

16*11 

98*59 

6 . 

54*74 

23*64 

— 

0*32 

— 

_ 

13*71 

8*55 

100*96 

7. 

53*87 



23*85 


4*81 


16*24 

R, 

99*47 

Y. S. 


A New Occurrence of Ptilolite. Louis H. Koch (Amer. 
Min, 7 1917, 2,143—144).-—This species, previously known only from 
Colorado, is described from Challis, Idaho. The material consists of 
a soft, fluffy mass of minute flbres coating a layer of chalcedonic 
silica 1 on a weathered basic igneous rock. Analysis gave: 


SiQ* AbO,.. 
I. 81*5 8*2*, 

H. 72*3' , 12*3 


CaO. MgO. K,0,Na 2 0- H s O. Total. 

P7 0*3 1-0 7*3 100*0 

2*6 0*4 1*5 10*9 


high value for silica is due to the presence of microscopic, 
spindle-shaped crystals, of quartz to- the extent- of 31|%; deducting 
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tliis, the results are as under II. Under the microscope the material 
is seen to consist of well-defined, transparent needles with straight- 
optical extinction; biaxial with large angle and optically negative; 
refractive indices a = 1*475, £ = 1*477, y = 1*478. D 2*30. L. J. S. 

A Peculiar Clay from near the City of Mexico. E. W. 
Hxlgakd (. Proc . National Acad. Sci., US.A., 1916, 2, 8—12).—The 
material examined consisted of soil samples from certain unproduc¬ 
tive tracts of land on the hacienda Santa Lucia. It has the appear¬ 
ance of a dark grey clay, adheres strongly to the tongue, and 
becomes very plastic with a little water. D 2*25. When immersed 
in water it swells up to many times (for one sample as much as 
thirty-two times) its original volume, forming a coherent, gelatinous 
inass. The larger part of the material is colloidal, but there are 
also minute, inseparable grains of calcium and magnesium 
carbonates. A partial analysis gave: 

Si0 9 . AU>*. EW CaO. MgO. Ign. Insol. Na,S0 4 , Na.,C0 3 . Nad Total. 

43*00 3-48 1*76 9-06 17-11 19-60 1-83 1-74 0*74 0*12 98*44 

The material is thus mainly a hydrated magnesium silicate allied 
to saponite or sepiolite, but it differs from these in being very 
readily decomposed by acids, even by dilute acetic acid, and in its 
exceptionally high absorptive power for water. The name lucianite 
is suggested for this new type of magnesian clay. L. J. S. 


Analytical Chemistry. 


Filtering Tube. William M. Thornton, Jun. (J. Ind. Eng . 
Ghent., 1918, 10, 132).—The stem of a carbon filter tube is pro¬ 
vided with a glass tap, and the top of the tube is closed by a rubber 
stopper, through which pass the stem of a holder for a filter crucible 
and an exit tube connected with a pump. The carbon tube serves 
as a small filter flask; the filtrate collected in this tube is discharged 
by opening the tap and admitting air through a side-tube on the 
exit tube. The apparatus is convenient for use in dealing with 
small quantities of liquid. W. P. S. 

Preparation of N/100 Permanganate Solutions. J. O. 
Halverson and Olaf Bergeim (J. Ind. Eng. Ghem., 1918,- 10, 
119—120).—To prepared permanent Nj 100-permanganate solution 
0*40 gram of potassium permanganate is dissolved in 1 litre of 
re-distilled water, and the solution is heated nearly at boiling point 
for thirty-six hours under a reflux apparatus. The solution is then 
cooled, kept overnight, Altered through asbestos, and after three 
days standardised against A/50-oxalic acid solution (0T261 gram 
of crystallised oxalic acid per 100 c.e.). The strength of the solution 
does not vary more than 0T% per week. [See, further* Ind., 193a.] 

,, w. P. s. v 
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Suggestions on some Common Precipitations* Georuw 
H. Brother (J. Ind. Eng. Ghent., 1918, 10, 129 — 130).—The fol¬ 
lowing directions are given for obtaining precipitates which are 
retained by filter paper of moderately close texture. In the case of 
barium sulphate, the sulphate .solution should contain about 1 c.c. 
of hydrochloric acid (D 1*2) per 200 c.c.; it should be beated to boil¬ 
ing, treated with about one-half the required quantity of barium 
chloride solution, added drop by drop, and the remainder of the 
barium chloride is added after the lapse of five minutes. The mix¬ 
ture is ready for filtration after a further fifteen minutes’ digestion. 

Calcium oxalate is readily obtained in a crystalline state by 
treating the boiling solution of the calcium salt with an excess of 
ammonium oxalate, dissolving the precipitate by adding a very 
slight excess of hydrochloric acid, then adding ammonia drop by 
drop until the precipitate has formed again, and keeping the mix¬ 
ture hot for thirty minutes. 

For the precipitation of ammonium phosphomolybdate, the 
phosphate solution is rendered ammoniacal, then acidified 
with nitric acid, heated to boiling, and treated at this 
temperature with ammonium molybdate solution. When a phos¬ 
phate is precipitated with magnesia mixture, the precipitate should 
be dissolved by the addition of hydrochloric acid,, the solution heated 
to boiling, and ammonia then added slowly until a distinctly 
crystalline precipitate has formed; the mixture is now cooled, one- 
fifth of its volume of ammonia (D 0*9) is added, and, after fifteen 
minutes, the precipitate is collected on a filter* W. P. S. 

Reagents for Use in Gas Analysis. VI. The Absorption 
of Hydrogen by Sodium Oleate. R. P. Anderson and M. H. 
Katz (J. Ind. Eng. Ghent., 1918, ID, 23—24. Compare A., 1917, 
ii, 39).—The sodium oleate reagent containing nickel in suspension, 
recommended by Bosshard and Fischli for the absorption of hydro¬ 
gen (A., 1915, ii, 788), is of little use. Amongst the objections to 
the reagent may be mentioned the time and trouble required for 
the preparation of the catalyst and the readiness with which it 
oxidises, the bad keeping properties of the reagent itself, and the 
slowness of the absorption of the hydrogen. [See further, Ind., 
82 a.] W. P. S. 

Detection and Estimation of Small Quantities of Free 
Hydrochloric Acid in the Presence of Chlorides and other 
Mineral or Organic Acids. M. Entat {Ann, Ghim . anctl., 1918, 
23, 5-—7).—Hydrochloric acid may be determined by the electro¬ 
metric titration method previously described (A., 1917, ii, 268). 
A-Silver nitrate solution is used for'titration, and the hydrochloric' 
acid solution should contain 2% of nitric acid. T. F, B. 

Titration of Chlorides by Folhard’s Method. J. M.’ 
Kolthoff (Eeitsck anal Ghent., 1917, 56, 568—576).—Trust- 
worthy results may be obtained in this method if, as recommended 
; 'by Behoorl, the titration is interrupted at the first change in colour 
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of tli© indicator, the mixture then stirred thoroughly, and the titra¬ 
tion completed. Rothmund's modification (A., 1909, ii, 932) is less 
trustworthy. The author finds that it is best to dilute the solution 
containing the chloride and an excess of silver nitrate to a definite 
volume, shake the mixture thoroughly, allow the precipitate to 
settle, and titrate an aliquot portion of the clear solution with thio¬ 
cyanate. As the silver chloride absorbs about 0*7% equivalent of 
silver, a corresponding correction of 0*7% must be made on the 
quantity of chloride found. Chlorides may be detected and esti¬ 
mated in the presence of thiocyanates if the latter be oxidised by 
treatment with sodium peroxide in sulphuric acid solution (if 
hydrogen peroxide is used it should be tested previously for the 
presence of chlorides). W, P. S. 

Estimation of Chlorates and Hypochlorites. E. Rupp 
(, Zeitsch . anal. Ghem ., 1917, 56, 580—586).—Ten c.c. of a solution 
containing about 0*5% of potassium chlorate and calcium hypo¬ 
chlorite are placed in a stoppered litre flask, diluted to 100 c.c., 
2 grams of potassium iodide are added, the mixture is acidified with 
dilute acetic acid, and, after five minutes, it is titrated with N /10- 
thiosulphate solution; this titration gives the quantity of hypo¬ 
chlorite present. Another portion of 10 c.c. of the solution is also 
placed in a large stoppered flask, and 1 gram of potassium bromide 
and 30 c.c. of concentrated hydrochloric acid are added. After 
fifteen minutes, the mixture is treated with 150 c.c. of 1% potassium 
iodide solution, shaken, and titrated with Nj 10-thiosulphate solu¬ 
tion. The difference between the two titrations corresponds with 
the amount of chlorate in the solution. W. P. S. 

Action of Sodium Sulphide on Iodine and the Use of the 
Reaction in Analysis, Josef Ehrlich {Zeitsch. anal. Ghem., 
1918, 57, 21—22).—Pur© sodium sulphide solution reacts with 
free iodine to form sodium iodide; sulphur is liberated at the same 
time, but re-dissolves in the excess of sodium sulphide added. The 
iodine in an iodide solution also containing other substances may 
be estimated by liberating the iodine with potassium permanganate, 
adding an excess of sodium sulphide, separating the manganese 
sulphide, etc., by filtration, removing the excess of sulphide in the 
filtrate by treatment with zinc sulphate, and then precipitating the 
iodine as silver iodide. W. P. S, 

Estimation of Hypobromite and Rromate, or Hypo- 
iodite and Xodate ? in Mixtures of the Same. E. Ruff 
(Zeitsch. anal. Ghem., 1918, 57, 16—19).—The method is based 
on the reaction between hypobromites or hypoiodites and hydrogen 
peroxide, according* to the equation NaRrO -f H 2 0 2 = NaBr -f 
H 2 0 + 0 2 . The solution containing hypobromite and bromate is 
treated with a mixture of hydrogen peroxide and sodium hydroxide 
solution, the excess of the hydrogen peroxide is then removed by 
boiling, potassium iodide and sulphuric acid are added, and the 
iodine' liberated' by the bromate is titrated with thiosulphate; sold- ; 

g # —2 :: i; 
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tion. Another portion of the solution is treated directly, with 
potassium iodide and sulphuric acid and titrated with thiosulphate 
solution. This titration is a measure of the hypobromite and 
brornate together, and the quantity of hypobromite present is 
obtained from the difference in the two titrations. A mixture, of 
hypoiodite and iodate is analysed in the same way. W. P. S. 

Estimation of lodates in the Presence of Bromates. 
E. Rupp ( Zeitsch . anal. Ghem ., 1918, 57, 19—21).—Bromates, 
when treated with dilute hydrochloric acid, are decomposed gradu¬ 
ally with the formation of hydrobromic and hypochlorous acids, 
whilst iodates are not affected by this treatment. To estimate the 
two salts when contained in the same solution, a portion of the 
latter is treated with potassium iodide and sulphuric acid and 
titrated, after a few minutes, with thiosulphate solution. Another 
portion of the solution is diluted with water to 50 c.c,, 20 c.c. of 
12*5% hydrochloric acid are added, and, after one hour, the mix¬ 
ture is treated with 25 c.c. of 3% hydrogen peroxide solution and 
15 c.c. of 15% sodium hydroxide solution, boiled for ten minutes, 
cooled, and titrated with thiosulphate solution after the addition 
of potassium iodide and sulphuric acid. The first titration gives 
the quantities of br ornate and iodate together, and the difference 
between the two titrations corresponds with the quantity of 
br ornate present. W. P. S. 

Estimation of Sulphur] in Pyrites. Z. Ivaraoglanow [with 
P. and M. Dimitrow] (Zeitsch. anal. Ghem., 1917, 56, 561—568), 
—After' the sulphur has been oxidised to sulphuric acid by heat¬ 
ing with a mixture of nitric and hydrochloric acids, or by fusion 
with sodium carbonate and potassium nitrate, the sulphuric acid 
may be precipitated directly from the hydrochloric acid solution 
obtained after separating the silica, previous removal of the iron 
being unnecessary if the precipitation is carried out under the 
following conditions. The solution (from 0’5 gram of pyrites), 
which should contain from 30 to 50 c.c. of GA-hydrochloric acid 
(free), is diluted to 700 c.c., heated to boiling, and 40 c.c. of hot 
10% barium chloride solution diluted previously with 100 c.c. of 
hot water are added gradually while the mixture is stirred. The 
precipitated barium sulphate is collected after fifteen hours, washed 
first with water containing hydrochloric acid and barium chloride, 
then with hot water, dried, ignited, and weighed. W. P. S. 

Gravimetric Estimation of Sulphuric Acid and Barium 
as Barium Sulphate, II, Z. Karaoglaxow ( Zeitsch . anal 
Ghent 1917, 56, 487—498. Compare this vol., ii, 47).—In the 
estimation of barium, the presence of nitric acid or a large quantity 
, . of hydrochloric acid causes the results obtained to' be too' low; 
potassium salts and ferric chloride have the opposite effect. Under 
equal conditions, the errors in the gravimetric estimation of barium 
are less than in the estimation of sulphuric' acid ■ W. P,. S. ' 
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Detection of Selenium in Sulphuric Acid. Luciano P. J. 
Palet (Anal. Soc . Quim. Argentina , 1917, 5, 121 — 123), —- 
Sulphuric acid containing selenium gives an intense violet colora¬ 
tion with aspidospermine. The pure acid does not give this reac¬ 
tion, hut in presence of an oxidiser, such as potassium chlorate or 
lead peroxide, it develops a rose-red coloration. [Compare 2nd., 
147a.] A. J. W. 

Estimation of Nitrogen in Calcium Cyanamide. (Mlle.) 
Bronislava Turkus {Ann. Ghim. anal 1918, 23, 3—>5).—In the 
estimation of nitrogen in cyanamide by Kjeldahl’s method, only 
thirty minutes’ digestion with sulphuric acid is required for the 
complete decomposition of the cyanamide if the sulphuric acid used 
is diluted previously with one-fourth of its volume of water; for 
1 gram of the sample, 40 c.c. of concentrated sulphuric acid mixed 
with 10 c.c. of water are required. The digestion must be pro¬ 
longed for more than thirty minutes if the acid used is weaker or 
stronger than the concentration given. W. P. S. 

The Microchemical Estimation of Nitrogen. B. Sjqllema 
and C. W. G. Hesserschy ( Biochem . Zeitsch 1917, 84, 359 — 370). 
—A critical examination of the methods of Bang and of Folin 
and Denis, with some suggested minor alterations of the details. 

S. B. S. 

Simple Rapid Method of Estimating the Filtrate Nitrogen 
in Small Quantities of Blood and of other Body Fluids. 
R. Donald (Quart. J. Med., 1917, 11 , 19—29).—One c.c. of blood 
is mixed with 1 c.c. of a saturated solution of sodium chloride in 
a mixture of nine parts of 6% sulphuric acid and one part of 6% 
phosphoric acid. It is centrifugalised, and 1 c.c. of the clear 
liquid is then transferred to a second centrifugal tube, mixed with 
0T c.c. of 10% phosphomolybdic acid, and again centrifugalised. 
Of the final clear, protein-free liquid, 1 c.c. is injected into a solu¬ 
tion of sodium hypobromite contained in a Dor emus areometer, 
and the nitrogen evolved is transferred to a calibrated narrow 
measuring tube and its volume measured. Attention is directed 
to. the necessity of rapping the ureometer prior to the removal of 
the nitrogen to the measuring tube in order to liberate a con¬ 
siderable proportion of the gas, which otherwise remains in the gas- 
supersaturated hypobromite solution. The result is obtained in 
about forty-five minutes from the commencement of the operations, 
and is stated to be sufficiently accurate for clinical purposes. 

H. W. B. , 

Estimation of Amino-acid Nitrogen in the Blood. 
Seizaburo Okada (J. Biol. Ghent., 1918, 33, 325—331).—The 
chief point in the new method is the removal of the proteins of the 
blood by heating with dilute acetic acid, the last traces of protein., 
being removed by shaking with kaolin* The use of alcohol as a 
precipitant is shown to b© undesirable (compare Bock. A., 1917, 
ii, 159). 1 ' 
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The Estimation of Besidnal Nitrogen of the Blood, 
B. Sjollema and C. W. G. Besserschy (. Biochem . Zeitsch., 1917, 
84, 371—377).—Different results are obtained according to whether 
phosphomolybdic acid, metaphosplioric acid, or trichloroacetic acid 
is used as precipitant of the proteins. S, B. 8. 

Still-head for Use in the Distillation of Ammonia, 
A. Butin (Ann. Chini. anal., 1917, 22, 242—244).—The apparatus 
consists of a bulb with a lower tube which enters the neck of the 
distillation flask, and an upper tube connected with a receiver; 
this upper tube extends into the bulb, the portion inside the bulb 
being constricted and bent upwards. If desired, a wide tube filled 
with glass,beads maybe placed between the lower tube of the still- 
head and the distillation flask. The whole apparatus is made of 
sheet tin, and its purpose is to prevent any spray from the dis¬ 
tillation flask passing over into the receiver. W. P. S. 

Use of Diphenylamine-Sulphuric Acid for Colorimetric 
Estimations* J. Tillmans (Zeitsch. anal. Ghem 1917, 56, 
509—511).—A reply to L. Smith (A., 1917, ii, 217). The use of 
diphenylamine for the colorimetric estimation of nitric acid is 
trustworthy if the test solution and the standards are treated in 
exactly the same way, particularly as regards shaking or stirring. 

W. P. S. 

Estimation of Phosphorous ? Hypophosphoric, and Phos¬ 
phoric Acids in Mixtures. B. G. Van Name and Wilbert J. 
Huff (Amer. J . Sci., 1918, [iv], 45, 91—102).—The estimation 
of phosphorous acid in presence of hypophosphoric and phosphoric 
acids may be effected by the absorption of iodine in presence of 
disodium hydrogen phosphate. 

The same method may be used for the estimation of- hypophos- 
phoric acid if this is hydrolysed in presence of hydrochloric acid as 
, catalyst, producing thereby equimoleeular quantities of phos¬ 
phorous and phosphoric acids in accordance with the equation 
H 4 F A + H 2 0 = H3PO3 +H s P 0 4 . 

A njdxiure of phosphorous, hypophosphoric, and phosphoric acids 
may be analysed by estimating the phosphorous acid before and 
alter hydrolysis by the iodometric method, and also determining 
the total phosphoric,, acid in the solution after oxidation. [Bee, 
further, Ind., 147a.] H. M. D. 

The Precipitation of Phosphoric Acid in the State of 
Ain^onium Phosphomolyfodate. Estimation of Phosphoric, 

. Acid by a Simple Azotometric Method. J. Clarens (Compt. 
rend., 1918, 166, '259—262).—If the phosphate is precipitated by 
.ammonium molybdate in the presence of sufficient ammonium 
, the resultant precipitate contains phosphoric acid and' 
'ammonia in the proportions requisite to form triammonium ph©s- 
'.'"phftte. The proportions to- use should be 0*1 gram of phosphoric 
hydride and 1CM) c.c. of ammonium, molybdate containing 15—20 
grams,of ammonium nitrate. The precipitate is washed wifeh'dis- 
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tilled water, and the ammonia present estimated by one of the 
usual methods, such as distillation with potassium hydroxide. 

W. G. 

Estimation of Phosphoric Acid. A Modification of the 
Citrate Method. J. Grossfeld {Zeitsch. anal. Chem 1918, 57, 
28—33).—To avoid the intermediate precipitation of phosphoric 
acid by molybdic acid, the author proposes a method for the 
analysis of fertilisers, ashes, etc., in -which the calcium is precipi¬ 
tated as oxalate from an acetic acid solution, and, after the removal 
of the calcium oxalate, the phosphoric acid is precipitated in the 
usual way as ammonium magnesium phosphate, citric acid being 
added to prevent precipitation of iron and aluminium. The hydro¬ 
chloric acid solution (or other solution) of the substance under 
examination is treated with a few drops of methyl-orange solution 
and an excess of ammonium oxalate solution, and saturated 
ammonium acetate or sodium acetate solution is added until the 
colour of the indicator changes from red to yellow; the mixture is 
then diluted to 100 c.c., mixed, and filtered through a kiesel- 
guhr filter. An aliquot portion of the filtrate is mixed with 
5 c.c. of 20% citric acid solution and the phosphoric acid precipi¬ 
tated with magnesia mixture. ' W. P. S. 

Estimation of Phosphoric Acid, particularly in Super¬ 
phosphate. G. Yortmann ( Zeitsch . anal Chem., 1917, 56, 
465—487).—For the direct estimation of phosphoric acid in super¬ 
phosphate, the most trustworthy method consists in precipitation 
as ammonium magnesium phosphate after the calcium has been 
removed as oxalate and the iron as sulphide; the presence of 
ammonium oxalate, ammonium molybdate, and ammonium sulphide 
does not interfere with the precipitation. If aluminium salts are 
present, the quantity of magnesia mixture used should be 
increased. When the phosphoric acid is precipitated with molybdic 
acid solution before it is converted into ammonium magnesium 
phosphate, the precipitation may be made equally well from a nitric, 
hydrochloric, or sulphuric acid solution. Molybdic acid solution 
containing pyridine is a very sensitive reagent for the detection of 
traces of phosphoric acid; it will detect 0*01 mg. of P 2 0 5 in 10 c.c. 
of solution, whilst the limit for molybdic acid containing nitric 
acid is about 0*1 mg. of P 2 0 5 in 10 c.c. The phosphoric acid in 
superphosphate can also be precipitated as a basic mercury com¬ 
pound by means of yellow mercuric oxide ; this compound is then 
decomposed with sodium sulphide, and the phosphoric acid pre¬ 
cipitated as ammonium magnesium, phosphate. Precipitation as 
calcium triphosphate is untrustworthy. [See also Ind., 160a.] 

■ W. P. S. 

Use of Textile Fibres in Microscopic Qualitative Chemi¬ 
cal Analysis. II. Detection of Boron by means of Turmeric 
Viscose Silk Fibres. III. Detection of the Heavy Metals 
by means of Zinc Sulphide Wool Fibres. E* 
and H. I. Cole (J. Ind, ding. Chem., 1918, 10, 4:8 — *50.. ■. Qtahpai;e : , 
A., 1917, ii, 576).—Viscose silk fibres dyed with' 
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useful for the detection of very small quantities of boric acid; a 
reaction may be obtained with one drop of solution containing 
G‘G0GO25 mg. of boron. Wool fibres., free from fat and treated with 
sodium sulphide and zinc acetate, are suitable for the detection 
of heavy metals, the coloration obtained indicating the metal 
present. [See, further, Ind., 75a.] W. P. S. 

Rapid Organic Combustion. P. A. Levene and F. W. 
Bieber (J. Amer. Chem. Soc. } 1918, 40, 460—462).—The pro¬ 
cedure adopted in the authors' laboratory is fully described, with 
diagrams. Cerium dioxide is used as a catalyst,* and* from the 
first weighings to the final ones, the combustion requires only 
about forty-five,minutes. J. C. W. 

Micro-analysis of Organic Substances. J. Y. Dubsky 
(Ber., 1917, 50, 1709—1713).—An account of recent experiences 
and improvements of micro-methods of combustion, made in the 
university laboratory at Zurich, where all analyses are now per¬ 
formed with small quantities of material. For the combustion of 
halogeno-nitro-compounds, the tube contains a 5 cm. layer of pieces 
of ^ fine silver wire, then a 16 cm. layer of a mixture of copper 
oxide and lead chromate, then another short layer of silver, and 
finally the boat. The preliminary decomposition is carried out 
with the oxygen supply cut off, and if the compound is very poor 
in hydrogen (for example, trichlorodinitrobenzene) it is found best 
to adopt Benedict’s method (A., 1900, ii, 439) and place before the 
boat another boat containing a weighed amount of pure benzoic 
acid, naphthalene, or sugar, in order to reduce some of the copper 
oxide. [See also Ind., April.] J, 0. W. 


Electrical Combustion Furnaces for Micro-analyses, 
J. V. Dubsky ( Ber 1917, 50, 1713—1717).—A description of a 
platinum resistance and a chromium—nickel resistance furnace 
designed at the author’s instigation for use with silica combustion 
tubes.' [See Ind., April,] jq Q m yj 


r 'The Eggertz Test for Combined Carbon in Steel, J. H. 
Whxteley (Iron Steel Inst. Carnegie Schol . Mem., 1917, 8, 
I—101),—Small quantities of carbon dioxide may be accurately 
estimated by absorbing in an ammoniacal solution of barium 
chloride (McFarlane and Gregory, - A., 1906, ii, 802), and an 
apparatus is described by the use of which the carbon in steel may 
be estimated by wet combustion or the weight of carbon dioxide 
evolved during the, Eggertz colour test may be determined. This 
gas is,given off, at^a decreasing rate, during several hours' heat- 
„,mg, and, the quantity obtained in a given time is closely propor¬ 
tional to the carbon content of the steel, irrespective of its heat 
.treatment, the only exceptions being austenitic steels. The other 
’ rr 16 l mdu< :; s ' ? f . tte reaction include hydrogen cyanide and 
° nS ’ th l miSSmg ’ carboil rema ialng in solution, as shown 
, by oxidation with permanganate. A 1% carbon steel yields, in the 
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first ten minutes’ boiling with nitric acid, 22% of its carbon as 
carbon dioxide, 5—10% as hydrogen cyanide, and 2—3% as hydro¬ 
carbons. 

• The colouring matter of the brown solution is colloidal. When 
steel is dissolved in nitric acid kept cool by water, a black pre¬ 
cipitate forms in all cases in which carbide particles are visible in 
the section etched with sodium picrate. This precipitate becomes 
brown later, especially on warming, and later this changes to a 
brown solution. The particles first formed have the form of the 
carbide. Quenched steels yield the solution directly. On 
dialysis, a substance passes' through the membrane, which has an 
orange colour in concentrated solution, but becomes green on dilu¬ 
tion. The colour is not merely that of the organic substances 
present, but depends on the reaction of these with iron. With 
further heating, the green substance changes to a colourless or 
only slightly coloured substance. The proportions of the coloured 
products depend on the electro-chemical conditions of solution, and 
cold-worked steels give a deeper colour. The tints given by 
different steels are more easily matched if sulphuric acid be added. 
For 0*5 gram of steel, 10 c.c. of nitric acid (1*2) are used, and, after 
boiling for fifteen minutes, 15 c.c. of sulphuric acid (1:3 by volume) 
are added. [See, further, Ind 1917, 1097.] C. H. D. 

Gravimetric Estimation of Potassium by Sodium Cobaiti- 
nitrite. C. V. Garola and Y. Braun (Ann. Falsify 1917, 10, 
572—575).—The reagent used consists of 28*6 grams of cobalt 
nitrate and 50 c.c. of glacial acetic acid dissolved in 500 c.c. of 
water, and 180 grams of sodium nitrite also dissolved in 500 c.c. 
of water,; these two solutions are mixed twenty-four hours before 
use and then filtered. The mixed reagent keeps for a few days 
only. Twenty-five c.c. of the potassium salt solution (containing 
about 0*250 gram of potassium chloride and free from other bases 
except sodium) are treated in a stoppered flask with 25 c.c. of the 
reagent, and, after about eighteen hours, the precipitate is collected 
on an asbestos filter, washed with 10% acetic acid, then once with 
95% alcohol, dried at 100°, and weighed. The precipitate con¬ 
tains 20*74% of K 2 0. The method is trustworthy for the estima¬ 
tion of potassium in fertilisers, soils, wines, etc. Ammonium salts 
should be removed previously by ignition and other bases by treat¬ 
ment with sodium carbonate and filtration, [See also Ind., 168a,] 

W. P. S. 

Estimation of Potassium and Sodium as Chlorides 
through the us© of the Refractometer. B, A.‘ Shippy and 
G. H. Burrows (/, Amer. Ghent. Sac., 1918, 40, 185-—187).—The 
refractive index at 25° of a 20% sodium chloride solution is 
1*36829, whilst that of a 20% potassium chloride solution is 1*35992. 
If, therefore, the refractive index of a 20% solution of the mixed 
chlorides be determined, the approximate quantities of the two 
salts can be found by a simple calculation. [See* also Ind., 168a.] 

, , : w. p. s. 
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A Proximate Method for the Estimation of Rubidium 
and Csesinm in Plant Ash* W, 0. Robinson (J. 

Chem., 1918, 10, 50—51).—After removal of phosphoric acid, 
calcium, magnesium, etc,, the mixed alkali chlorides are fraction¬ 
ally precipitated with platinum chloride. The potassium, 
rubidium, and caesium platiuichlorides are collected, reduced in 
hydrogen and the resulting chlorides treated with concentrated 
hydrochloric acid. The solution thus obtained, containing all of 
the rubidium and caesium chlorides and a large amount .of 
potassium chloride, is then compared spectroscopically, with 
standard solutions containing known amounts of rubidium, 
caesium, and potassium chlorides, and prepared under the condi¬ 
tions given. [See, further, 2W., 76a.] W. P. S. 

Colloido-chemical Methods for Estimating the Hardness 
of Water. L. Berczeller (. Biochem . Zeitsch. , 1917,84, 149—155). 
—-The surface tension of soap solutions is diminished considerably 
by addition of small amounts of alkali hydroxides, 'but the addition 
to such alkaline solutions of small amounts of calcium or mag¬ 
nesium salts increases the surface tension. These facts might form 
a basis for a method for determining the hardness of water. 

S. B. S. 

Estimation of Zinc by Sehaftner’s Method. V. Hassreidter 
(Zeitsch. anal. Ghem 1917, 56, 506—509. Compare A., 1917, 
ii, 509).—In any of the modifications of this method, the precipita¬ 
tion of the iron (whether it be a single, double, or treble precipita¬ 
tion), should be carried out under conditions which will minimise 
the retention of zinc. It is advisable to make a comparison pre¬ 
cipitation at the same time, using a definite quantity of iron and 
zinc. The iron precipitate should be tested for the presence of 
zinc. [Bee also hid., 168a.] W. P, S. 

Estimation of Zinc on Galvanised Iron. O, Bauer (Stahl 
u. Bisen, 1915, 734; from Ann. Gkim. anal., 1918, 23, 21).—A 
measured and weighed piece of the metallic sheet is treated with 
a solution containing. 2 grams of sulphuric acid and 2 grams of 
arsenic trioxide per litre; this solution dissolves the zinc readily, 
but does not attack the iron. When evolution of hydrogen ceases, 
the remaining sheet of iron is removed from the solution, washed, 
dried, .and. re-weighed. This method can be used only with 
galvanised iron prepared electrolytically; when it is made by the 
hot .dipping process, an iron-zinc alloy is formed between the layers 
of iron' and zinc, and this alloy dissolves in the reagent. 1 , The 
presence of iron,in the solution indicates that the galvanised iron 
had been made by the hot process. W. P. B. 

Estimation of land as Phosphate and its Separation from 
Antimony0. Vortmann and A. Bader (Zeitsch. anal Ckem., 
1,947, 56, 577-—580).—-The, solution, containing about 0*5 gram of 
lead nitrate, is treated with 5 grams of tartaric acid, then rendered 
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slightly ammouiacal, heated at 80°, and 100 c.c. of 10% anmionium 
phosphate solution are added. The mixture is kept at* 70—80° 
for sixteen hours, then cooled, the precipitate collected, washed 
with dilute ammonium nitrate solution, dried, ignited at a low 
temperature, and weighed. If antimony is present, the quantity 
of tartaric acid used is correspondingly increased; antimony is not 
precipitated under these conditions, and may be estimated as 
sulphide in the filtrate from the lead phosphate precipitate. The 
method yields trustworthy results and is useful for the analysis 
of “ hardened ” lead. W. P. 8. 

Separation of the Copper Group from the Arsenic Group, 
with Especial Reference to the Identification of Arsenic* 
M. Cannon Sneed (J. Amer. Ghem. Soc 1918, 40, 187—191). — 
The method depends on the solubility of mercury, arsenic, anti¬ 
mony, and tin sulphides in a solution prepared by saturating a 
12% sodium hydroxide solution with hydrogen sulphide and add¬ 
ing to each litre 400 c.c. of 40% sodium hydroxide solution. Lead, 
bismuth, copper, and cadmium sulphides remain insoluble. The 
solution containing the soluble sulphides is treated with ammonium 
carbonate to precipitate the mercury; arsenic, antimony, and tin 
sulphides are precipitated by hydrochloric acid, and the antimony 
and tin sulphides are separated by solution in warm concentrated 
hydrochloric acid. The arsenic sulphide is dissolved in ammonia, 
oxidised with nitric acid, and the solution at 80° treated with an 
excess of ammonium molybdate. The latter yields a yellow pre¬ 
cipitate with the arsenic, and will detect as little as 1 part of 
arsenic in 225,000 parts of water. [See, further, Ind., April.] 

' w. p; s. 

New Methods for the Estimation of Copper, Zinc* 
Cadmium* Nickel, and Cohalt* Adolphe Carnot (.CompL 
rend.) 1918, 166, 245—251).—To a solution containing any one 
of these metals, sodium carbonate in slight excess is added in the 
cold until it is just alkaline. The precipitate formed is then re¬ 
dissolved by the addition of just sufficient ammonium hydroxide, 
or, in some cases, ammonium carbonate, and the liquid is boiled, 
usually for five minutes, until precipitation is complete. The pre¬ 
cipitate- is washed, dried and ignited, and weighed as the oxide, or 
reduced and weighed as the metal. If the amount of precipitate 
obtained is very small, it is dissolved in a little nitric acid, the 
solution evaporated to- dryness with a little sulphuric acid, and 
the metal weighed in the form of its anhydrous sulphate. In 
every case, it is essential to ensure the absence of all ammonium 
salts prior to the precipitation with sodium carbonate. W, G. 

New Separations of the Five Metals of the Group Soluble 
in Ammonia. Adolphe Carnot ( Corrupt, rend., 1918,^ 166, 
829—333. Compare preceding abstract).—If copper and ssrac are 
present together in solution, they are precipitated and7 weighed:, 
as. their combined oxides (loc. cit), and these are then heated fp;;h 
• current of hydrogen. The zinc volatilises as formed, : ,and';fhf 
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residual copper is weighed. With, a mixture containing copper, 
nickel, and zinc, the copper is first precipitated from the 1 boiling 
acid solution by the addition of • sodium thiosulphate, and weighed 
as its sulphide. From the filtrate, the nickel and zinc are pre¬ 
cipitated and weighed as the mixed oxides, these being then 
reduced in hydrogen and the'nickel weighed. For an alloy of 
zinc and cadmium, the metal is dissolved in nitric acid and the 
solution evaporated nearly to dryness, ■ and then diluted to 
150—200 c.e. Sodium carbonate is added until the liquid is 
alkaline, and then ammonium sesquicarbonate and a little 
ammonia, the liquid being heated to just below 100° until it no 
longer smells of ammonia. The cadmium carbonate is washed by 
decantation with ammonium carbonate solution until free from 
zinc, and then ignited and weighed as cadmium oxide. The zinc 
is estimated in the filtrate by Meunier’s method (compare A., 1897, 
ii, 464). 

Cobalt may be separated from nickel, when in solution with it, 
by precipitation with ammonium sulphide in the presence of an 
alkali oxalate.. The nickel passes through in solution on filter¬ 
ing, and is precipitated from the filtrate as nickel sulphide by 
boiling it with acetic acid. This method also applies to the separa¬ 
tion of copper and nickel if an alkali sulphide is used in place of 
ammonium sulphide. 

By a combination of these methods, the five metals if present in 
solution together may be separated and estimated. W, G. 

The Examination of Mercury Fulminate and the Analysis 
of Mixtures for Percussion Caps. Paul Nicolabdot and Jean 
Boudet (Com ft . rend ., 1918, 166, 258—259).—Free mercury may 
be detected in the fulminate by shaking 1 gram of the latter with 
100 c.e. of a 5% solution of ammonium thiosulphate. All the 
fulminate dissolves and leaves the mercury as a grey powder or in 
metallic globules, which can, if necessary, be weighed. 

For the examination of detonating mixtures, the percussion caps 
are treated first in the cold for two hours, and then at 60° for one 
hour with .yellow ammonium sulphide. The mercury fulminate is 
converted into mercury sulphide, which is filtered off along with 
any powdered glass present. To the filtrate, ammonium sulphite 
is added, and the antimony sulphide which separates is collected 
and weighed. In the filtrate, the alkali metals are estimated in 
the usual way. Any chlorate or nitrate in the mixture is extracted 
with cold water and estimated in the usual manner. Any copper 
present, owing to the attack of the metal of the caps, will come 
down with the antimony sulphide, and may be estimated electro- 
lytically after calcining the sulphides and extracting them with 
nitric acid. W. G. 

Estimation of Manganese in Steel in the Presence of 
Chromium and Vanadium by Electrometric Titration. 

L. Kelley, M. G. Spencer. O. B. Illingworth, and T. Gray 
(J • Ind* $ n 9' OJiem.y 1918, 10, 19—23).—The manganese is 
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oxidised to permanganate by sodium bismutbate or ammonium per¬ 
sulphate, and the permanganate then titrated with mercurous 
nitrate'solution. The solution to he titrated should contain about 
50 c.c. of sulphuric acid (D 1*58) per 200 c.c. of water, and the 
temperature should be 20°. The end-point of the titration, as 
observed on the electrometric apparatus, is sharp and is not affected 
by the presence of chromates or vanadates. [See, further, 2nd., 
92a.] . . W. P. S., 

Analysis of Tin Ores, T. F. Golick (Eng, Min. 1916, 
827; from Ann. Chim. anal., 1917, 22, 248).—The ore is fused 
with a mixture of potassium carbonate and sulphur, the mass, 
when cold, is extracted with hot water, and the solution filtered. 
The filtrate is then evaporated with the addition of sulphuric acid 
and heated until sulphuric acid fumes are evolved, the residue 
treated with hydrochloric acid and hydrogen peroxide to insure 
complete conversion of the tin into stannic chloride, and the tin 
precipitated as sulphide. After the precipitated sulphide has 
been collected and washed, it is treated with a known quantity of 
potassium iodate in the presence of concentrated hydrochloric acid, 
and the excess is titrated with potassium iodide solution; the reac¬ 
tion proceeds according to the equation: SnS.>+KIO s + 6H01 = 
SnC?l 4 + S 2 + KOI + IC1 + 3H 2 0. “ W. P. S. 

Detection of Small Quantities of Vanadium in Water. 
‘Victor L. Meaurio {Anal. Soc. Quim . Argentina , 1917, 5, 
185 — 189).—A solution of 0*2, gram of ’diphenylamine in 100 c.c. 
of water in presence of hydrochloric acid gives a violet coloration 
with aqueous solutions of vanadium compounds. The coloration 
is unaffected by the presence of nitrates, iron, or titanates, and the 
test will detect the presence of vanadates in solutions of 0*0002% 
strength. [Compare 2nd., April.] A. J. W. 

The Estimation of Vanadium in the Presence of Molyb¬ 
denum by means of Titanous Chloride. A. Travers (Compt. 
rend., 1918, 166, 289—290. Compare A., 1917, ii, 545).—In 
using the method previously described (loc. cit.), it is now noted 
that if the indicator, potassium thiocyanate, is added before the 
titanous chloride, the vanadic acid is reduced first, and when this 
action is complete, the molybdic acid is reduced. Thus vanadium 
and molybdenum in steels may be estimated by carrying out the 
method for the two together, as already described {loc. cit.),- and 
then in another portion estimating the vanadium alone by adding 
the thiocyanate first and running in the titanous chloride from a 
burette until an end-point is reached. W. G. 

Antimony Dioxide. Julius vox Szilagyi {Zeitsch. anal . Chem 
1918, 57, 23—28).—Antimony dioxide may be prepared by heat¬ 
ing the pentoxide at bright redness or by oxidising antimony with 
concentrated nitric acid and heating the resulting oxide at dull 
.redness until constant in weight. When heated, with concentrated 
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hydrochloric acid and potassium iodide, antimony dioxide liberates 
iodine; the reaction proceeds according to the equation: 2SbO S} -h 
6BC14~ 2HI ~ 2SbCl 3 + 4H 2 0 + I 2 . The iodine may be separated by 
distilling the mixture; if the distillate is collected in a receiver 
containing potassium iodide solution, titration with thiosulphate 
solution will give the quantity of antimony dioxide present. Meta- 
stannic acid does not liberate iodine from potassium iodide under 
the above conditions, but the reaction is of little practical use. for 
the estimation of antimony in the presence of tin, since alloys of 
these two metals usually contain other metals which interfere. 

W. P. S. 

Colorimetric Estimation of Bismuth (in Copper). H. A. B. 
Motherwell (Eng, and Min, J 1917, 104, 1091—1092; from 
J, Soc . Ghent . Ind., 1918, 37, 92a). —The copper is dissolved in 
nitric acid, and the cold diluted solution treated with sodium 
carbonate until a small quantity of the copper is precipitated; this 
precipitate will also contain all the bismuth. After six hours, the 
precipitate is collected, dissolved in hydrochloric acid, the copper 
and bismuth are separated as sulphides, and these are dissolved 
in nitric acid. To the solution are added 5 c.c. of lead nitrate 
solution (13*5 grams per litre), the mixture is nearly neutralised 
with ammonia, treated with an excess of ammonium carbonate, 
boiled, cooled, the precipitate collected and dissolved in nitric acid, 
and the precipitation is repeated. If much copper is still present, 
dilute potassium cyanide solution must be added until the colora¬ 
tion has nearly disappeared, and the precipitate is then washed 
until free from copper. The precipitate is dissolved in a small 
quantity of nitric acid, the solution evaporated, the residue dis¬ 
solved in three drops of nitric acid and 5 c.c. of water, the solution 
diluted to 25 c.c., and made up to 50 c.c, with 1*7% potassium iodide 
solution. The coloration obtained is at once compared with that 
given by a known amount of bismuth under the same conditions 
and in the presence of 5 c.c. of the lead nitrate solution. 

W. P. S. 

Th© Estimation, of Humus by means of a Simplified 
Procedure of Elementary Analysis, A. Jakobsen (Zhur. 
Optyn. Apron., 1916, 17, 93—98; Expt. Stat. Bee 36, 614; 
from Physiol. A'b$tr 1918, 2, 629—630).—The humus in soils is 
estimated by a combustion method, using platinised asbestos, as a 
catalyst. Prom 1 to 25 grains of material may be used, and the 
oxidation is complete in thirty minutes. It is claimed that the 
method is as satisfactory as the more complex one of Gustavson. 

WAG. 

Determination of the Concentration of the Hydrogen Ions 
in Acid Liquids. Application to Wines, Marcel Dubqux 
{/.: Chim. Phys.y 1917, 15, 473—501).—Two methods are described, 
namely, a graphic method and a method of calculation, the latter 
■ giving, the more precise results. 
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In the first method, a neutralisation curve is drawn, plotting the 
conductivity of the solution against the volume of standard alkali 
added, the wine being previously diluted with water in the pro¬ 
portion of 1:4 or 3:97 by volume, according as the amount of 
alkali required to neutralise 1 litre of it, as determined volumetric- 
ally, is less or greater than 110 c.c. A-sodium hydroxide. The 
tangent to the curve at the neutralisation point is drawn, and the 
distance x from its point of intersection with the ordinate axis 
(conductivity) to the curve along the axis is measured. Then 
[H*] = .t/ 0’291, or xj 0*157, according to the dilution used. 

In the method of calculation, it is necessary to determine (1) the 
volume of A-sodium hydroxide required to neutralise 5—5‘2 c.c. 
of the wine; (2) the percentage of alcohol by volume in a mixture 
of 1 c.c. of win© to 4 c.c. of water; (3) the specific conductivity of 
the wine before and after the addition of the volume of alkali as 
determined in (1). Formulae are given for the calculation of the 
hydrogen ion concentration from these data. W. G. 

Volumetric Estimation of Formic Acid in the Presence of 
Hydroxides* Carbonates* Oxalates, and Acetates. F. Tsirq* 
pinas (J. hid. Eng. Chem 1917, 9, 1110—1111).—The solution, 
containing from 2*5 to 5 grams of formic acid, together with 
carbonates, oxalates, and acetates, is boiled for a few minutes, 
rendered alkaline with sodium hydroxide, and treated with a 
quantity of calcium chloride sufficient to precipitate the carbonates 
and oxalates. The mixture is filtered, the filtrate diluted to 
250 c.c., and 50 c.c. are acidified with sulphuric acid and boiled 
in a flask with 400 c.c. of chromic acid solution (50 grams of sodium 
dichromate, 80 c.c. of concentrated sulphuric acid, and 500 c.c. of 
water) for fifteen minutes, the flask being connected, through a 
reflux apparatus, with a gas-measuring tube filled with water. 
When carbon dioxide ceases to collect in the measuring tube, the 
volume of the gas is observed, and its weight calculated into formic 
acid. Acetates, if present, do not interfere, as they are not oxidised 
by chromic acid. With pure sodium formate, the method yields 
99*6% of the formic acid present. W. P. S. 

Estimation of Acetic* Propionic* and Butyric Acids. 
R. D. Crowell (J. Amer. Chem. Soc 1918, 40, 453—460).—- 
Various principles underlying possible methods for separating the 
lower aliphatic acids are discussed, and a procedure is described 
which depends essentially on the fact that most of the butyric acid 
and some propionic acid can be extracted by means of light 
petroleum (b. p. 150—300°) after saturating the solution under 
examination with calcium chloride and a little potassium chloride. 
The total acidity and weight of sodium salts, dried at 200°, are 
first determined, and then the acidity and salt- weight of the light 
petroleum extract. The first salt weight minus the sodium^ acetate 
equivalent gives the total weight of -CH 2 groups, and the /second 
minus the sodium propionate equivalent gives the weight : of 
groups, present as butyric acid. A correction. for hhe, solubility (-of' 
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butyric acid in the calcium chloride solution, etc., also requires to 
be made. [See, further. Inch, April.] J. C. W. 

Detection and, Estimation of Butyric Acid, G. Denxg&s 
(Ann. Chim . ancd t) 1918, 23, 27 —31).—Five c.c. of a butyric acid 
solution are mixed with 5 c.c. of hydrogen peroxide solution (0*01 
vob ’for each 0*01 gram of butyric acid per litre) and 1 c.c* of 
ammonium ferrous sulphate solution (5 grams of ammonium ferrous 
sulphate and 10 c.c. of 10% sulphuric acid per 100 c.c.). The 
mixture is heated at 70° for five minutes, then treated with six 
drops of sodium hydroxide solution, cooled, filtered, and,5 c.c. of 
the filtrate are mixed with three drops of sodium hydroxide solu¬ 
tion, three drops of 5% sodium nitroprusside solution, and a> slight 
excess (0*5 c.c. or more) of acetic acid. A red coloration develops, 
its intensity depending on the quantity of butyric acid present. 
The amount of the acid in the solution may be estimated colori- 
metrically by comparison with standards under the same condi¬ 
tions. The method may be applied to the estimation of butyric 
acid in mixtures, organic fluids, etc., after the acid has been 
separated by distillation or extraction. W. P. S. 

Estimation of Lactic Acid in the Presence of other 
Organic Acids,. P. Szeberenyi ( Zeitsch . anal. Chem 1917, 

505—500).—Lactic acid, when heated with chromium trioxide and 
sulphuric acid, yields, acetic acid, carbon dioxide, and water; if 
the oxidised mixture is then distilled, the quantity of acetic acid 
in the distillate is a measure of the lactic acid present. The 
results obtained are slightly too low, since about 3% of the lactic 
acid is converted directly into carbon dioxide and water. Under 
the above conditions, tartaric acid, malic acid, citric acid, and oxalic 
acid are oxidised directly to carbon dioxide. Volatile acids, 
alcohol, acetone, and esters must be removed previously by distilla¬ 
tion. A small portion of the lactic acid also distils over, and this 
quantity may be estimated approximately from the acidity and the 
molecular weights of the acids in the distillate. [See also Ind., 
165a.] W. P. S. 

Detection and Estimation of Small Quantities of Hydro¬ 
cyanic Acid, J. M. 'Kolthgff (Zeitsch. anal Chem 1918, 57, 
1 — 15 ).—Of the various reactions used for the detection of hydro¬ 
cyanic acid, that depending on the formation of ferrocyanide is 
the only one which is characteristic and trustworthy. In, using 
this reaction for the colorimetric estimation of small quantities of 
hydrocyanic acid, it' is important to have exactly the same quanti¬ 
ties of reagents in both the test and comparison solutions. The 
thiocyanate reaction (compare A., 1916, ii, 455) may- be used for 
the purpose if it is remembered that certain body fluids (saliva, 
stomach contents, etc.) may already contain thiocyanate; in such 
cases, the hydrocyanic acid may be separated by the aeration-dis¬ 
tillation method. The picric acid, guaiacum, phenolphthalein, 
silver, and iodine-starch reactions are untrustworthy, since many 
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substances other than hydrocyanic acid give similar reactions. In 
dealing with pure hydrocyanic acid, the sensitiveness of the tests 
(expressed in mg. of ON per litre) is as follows: ferrocyanide, 2; 
thiocyanate, 0*1; picric acid, 1; guaiactim, 0*004; phenolphthalein, 
0*05; silver, 0*03; iodine-starch, 0*1. W. P. S. 

Detection of Picric Acid by Ferrous Tartrate Reagent. 
Rupeau {Ann. Ghim. anal., 1918, 23, 15-—-16).—The author claims 
to have been the first to use ferrous sulphate-tartaric acid solution, 
often called Le Mithouard’s reagent, for the detection of picric 
acid (compare A., 1917, ii, 158). W. P. S. 

Detection of the Poisons which can be Extracted with. 
Ether from the Acid Aqueous Solution in the Stas-Otto 
Process (Picric Acid, Picrotoxim, Antipyrin). O. Tunmann 
( Apoth . Ze.it. y 1917, 32, 441—443, 447—448; from Gliem . Zentr 
1917, ii, 499—501. Compare A., 1917, ii, 551 ).t—T his is a con¬ 
tinuation of the papers referred to. Picric acid. —The sublimates 
are homogeneous, colourless, or even yellow. Typical crystals can¬ 
not be reckoned on even after recrystallisation from water or 
alcohol. Hydriodic acid dissolves the sublimate at once, but no 
crystals are formed. Zinc chloroiodide dissolves rich sublimates 
only on warming; on cooling, large, yellow prisms and flat, pris¬ 
matic crystals are deposited; they show strong pleochroism and 
extinction parallel to the long axis. Bromine-potassium bromide 
solution acts similarly, but the prisms are less regular and not 
pleochroic. On the whole, reactions like the fsopurpuric acid 
reaction, the picramic acid reaction, and the dyeing of wool are 
most satisfactory for these microchemical purposes. 

Picrotoxin. —The picrotoxin sublimes at 215—225° for the most 
part. The sublimate exhibits no crystals, but only drops, and 
crystallisation could not be brought about. Zinc chloroiodide and 
hydriodic acid yield no reaction products. Nitric acid dissolves 
the sublimate, but produces no coloration. Rich sublimates yield 
good crystals of picrotoxin when treated with hydrochloric acid, 
but it is better to apply 5% ferric chloride solution for this pur¬ 
pose, because this distinguishes picrotoxin sublimates from those of 
antipyrin. The sublimate and the solution are heated under a 
cover glass until bubbles appear ; on cooling, typical pentagonal 
tablets can be observed. They are colourless, the large ones 
polarise in variegated shades and show oblique extinction. If the 
sublimate under the cover glass is treated with a drop of bromine- 
potassium bromide solution and heated, colourless prisms of bromo- 
picrotoxinin are formed on cooling. These crystals are monoclinic, 
and can also be obtained by the action of bromine water. 

Antipyrin .—The residues from the ethereal extraction of the 
acid solution yield only traces of antipyrin, because the greater 
quantity of this substance is extracted only when the solution is 
alkaline. The sublimates at first consist of drops, which eventually 
form groups of radially arranged, flat, prismatic crystals, which 
polarise strongly. These antipyrin deposits yield deep red drops 
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with hydrogen iodide, shining droplets ■with zinc chloroiodide, and 
droplets also with bromine-potassium bromide solution. The 
colour reactions ordinarily used are evident even with the smallest 
quantities without the aid of a microscope. Two antipyrin reac¬ 
tions which yield decisive crystalline precipitates are to be found 
in the formation of nitrosoantipyrin and ferripyrin respectively. 
In the former case, the sublimate is dissolved in a drop of water 
and treated successively with a drop of 10% sodium nitrite solution 
and a-drop of acetic acid. The green solution deposits doubly 
refractive, dichroic crystals, or, if it is heated, long, yellow prisms. 
The ferripyrin reaction is carried out by heating the sublimate 
with a drop of 5% ferric chloride solution under a cover glass until 
hubbies are formed; on cooling, orange-yellow crystals are deposited, 
mostly 30—50 a (sometimes 80 /x) long, which show yellow shades 
in polarised light. The reaction distinguishes antipyrin from sali- 
pyrin. In the case of salipyrin, the sublimate consists of groups 

bent needles. Addition of ferric chloride produces a violet solu- 
" lion which remains on heating, and no crystals are deposited unless 
too high a temperature has been used for the sublimation. In this 
case, a mixture of crystals of ferripyrin and salicylic acid may be 
observed. R. V. S. 

Microciiemistry of some Opium Alkaloids. L. van Itallie 
and J. van Tgorenburg ( Pharm. WeeJcblad , 1918, 55, 169—178). 

-—An account of tests applicable to the alkaloids psmfo-morphine, 
protopine, tritopine, cryptopine, laudanine, laudanidine, and 
laudanosin©. [See, further, Ind April.] A. J. W. 

Modification of the Ehrlich Indole Reaction in Bacterial 
Cultures. W. Nowicki ( Wien. him. Woch 1917, 30 f 983; from 
Ghem . Zenit 1917, ii, 498).—The culture, which should contain 
8—10 c.c. of peptone water, is treated with 1 c.c. of Ehrlich’s 
reagent and two drops of 40% formaldehyde solution. On shaking, 
a reddish-violet coloration appears, and by addition of alcohol the 
solution may he made suitable for colorimetric examination. 

R. V, S. 

Analysis of Blood and Urine. O. I. Lee (St. Luke's Bosy. 
Med. and Surg. Be$., 1917, 4; from Physiol. Abstr 1918, 2, 587), 
—A mixture, prepared by adding three parts of amyl alcohol to 
seven parts of phenyl ether, is advocated for the prevention of 
foaming in analytical work. A colorimetric method for -the 
estimation of iron in urine is described, the iron being precipi¬ 
tated with ammonium persulphate and ammonia, incinerated, and 
the ash moistened with potassium thiocyanate. The iron content 
of normal urine varies from 0*06 to 0*12%. ■ 

For the estimation of chlorine in blood, the proteins are coagu¬ 
lated by the addition of acetic acid and heating the mixture. 
After filtration, potassium alum and sodium carbonate are added, 
and the mixture is boiled and filtered, and the yellow filtrate is 
titrated with standard silver nitrate until a permanent red colour 
(is .obtained. . , , ■ ' q. 
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Determination of the Carrier in the Emission of the 
Continuous Spectrum bj the Hydrogen Canal Rays* 

J. Stake:, M. G-qrcke, and M. Arndt (Ann, Physik , 1917, [iv], 
54, 81—110. Compare A., 1917, ii, 281).—The conditions under 
which the ultra-violet continuous spectrum is emitted by hydrogen 
canal rays have been investigated, and an attempt is made to 
identify the entities which are directly responsible for this 
radiation. 

The intensity of the continuous spectrum increases as the wave¬ 
length diminishes from A 400 to A 240, and the increase is particu¬ 
larly marked in the region from A 280 to A 240. The distribution 
of the intensity is independent of the velocity of the hydrogen 
canal rays. 

The continuous spectrum is emitted by the hydrogen canal rays 
in oxygen, and the intensity of this spectrum, as well as the dis¬ 
tribution of the intensity, are the same as for the spectrum emitted 
by the canal rays in hydrogen. A continuous spectrum is also 
emitted by. nitrogen canal rays in nitrogen and by oxygen canal 
rays in oxygen, but for cathode falls of potential varying from 
800 to 8000 volts, the intensity of this spectrum is less 
than one-tenth of the intensity of the continuous spectrum 
emitted by the hydrogen canal rays. Nitrogen canal rays in 
hydrogen give rise to the emission of the hydrogen series lines in 
considerable intensity, but there is no appreciable continuous 
radiation even when the cathode fall of potential reaches 8500 
volts. 

Prom these observations, the conclusion is drawn that the 
emission of the continuous spectrum in question is characteristic 
of hydrogen. The facts-suggest that the radiating entity is neither 
the hydrogen ion nor the neutral hydrogen atom, but that the 
contiguous spectrum is due to an intermediate type in which the 
hydrogen ion is combined or associated with an electron, the com¬ 
bination representing a transition phase in the reversible change 
H + 0^H, H. M. D. 

Experimental Facts and Bohr's Theory of the Hydrogen 
Spectra* J. Stark (Ann, Physik, 1917, [iv], 54, 111—116).—-A 
theoretical paper in which the author discusses recent observations 
on the continuous ultra-violet hydrogen spectrum in relation to 
Bohr’s theory. The experimental evidence adduced in support of 
the view that the entities responsible for the emission of the con¬ 
tinuous spectrum contain a single atom of hydrogen (compare pre¬ 
ceding abstract) is considered to prove the untenability of Bohr’s 
theory in.its present form. Bohr’s model of the hydrogen mole¬ 
cule is also incapable of affording an account of the facts which 

yol. cxiv. ii. 9 
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have led tlie author to the opinion that the many-lined spectrum 
is attributable to diatomic combinations carrying a single positive 
charge. H. M. D. 

Measurements in the Spectrum of Molybdenum accord¬ 
ing to International Normals. Martha Puhlmann (. Zeitsch . 
•wists. Photockem 1917, 17, 97—131).—Measurements of the wave¬ 
lengths of lines in the arc spectrum of molybdenum have been 
made with the aid of a large concave grating. The results obtained 
for the region A 2420 to A 4888 are recorded and compared with 
those given by Exner and Haschek. It has been suggested by 
Paulson that certain pairs of lines exhibit constant frequency 
differences, but the existence of this relation is not supported by 
the author's measurements. H. M. D. 

The Arc Spectrum of Tungsten according to Inter¬ 
national Units. Maria Belke (Zeitsch. wiss. Photockem 1917,17, 
132—142, 145—168).—Wave-length measurements of the lines in 
the arc spectrum of tungsten between A 2249 and A 6984 are 
recorded and compared with the results previously obtained by 
Exner and Haschek. The existence of pairs of lines with constant 
differences of frequency is not indicated by the measurements. 

H, M. D. 

Colour of Inorganic Compounds. F, Russell von Bichowsky 
(J. Ainer. Ghent. Soc., 1918, 40, 500—508).—A theoretical paper 
in which an attempt is made to connect the colour of inorganic 
substances with the valence electrons and the stability of the 
electron grouping round the positive nucleus. H. M. D. 

The Polymorphism of certain Substances (Liquid Crys¬ 
tals and SphaeroMtes with Helicoidal Winding). Paul Gaubert 
(Bull, Soc. franq. Min., 40, 5* from Ghem. Zentr 1917, 
ii, 806—807. Compare A., 1916, ii, 604; 1917, ii, 113).—Amyl 
eyanobenzylideneaminoeinnamate has been found to exist in four 
different crystalline modifications. The stable a-form is biaxial, 
optically negative, and has a high rotatory power; it is obtained 
by crystallisation of the fused substance, or by evaporation of 
solutions. The and 7 -forms are sphgerolitic and distinguished 
by, differences in rotatory power; they are obtained by the rapid 
evaporation of solutions. The fourth modification is that described 
by Vorlander and Huth (A., 1911, ii, 165). 

Amsylideneaminoazotoluene exists in five different crystalline' 
forms^ which are all biaxial. The stable a-form is monoclinic or 
triclinic, and the other four are probably rhombic. There are 
also two liquid anisotropic forms of this substance, one of which is 
optically positive and the other negative. 

The cholesteryl esters of low freezing point readily form liquid 
crystals' when their solutions are evaporated. A difference in the 
tendency to form solid' crystals has been observed according to the 
optical character of the liquid phase. ' H M* D. 



GENERAL AKB PHYSICAL CHEMISTRY, ii. 143 

The Photolysis of Uranium Salts. E. Bauer (Schweiz. 
Ghem . Zeit., 1918, 2, 40—41). —When light is absorbed by a solu¬ 
tion of a uranium salt, the uranyl ion undergoes a reversible 
change from the “ dark " condition into the “light" condition; 
when the reverse action takes place, the light energy absorbed is 
given off again in the form of fluorescence. The addition of 
certain substances, such as chlorine or iodine ions, ferric and 
vanadyl salts, vanadic acid, and quadrivalent uranium salts, 
extinguishes the fluorescence. The same substances also destroy 
the Becquerel effect. In the “light" condition, the uranium is 
resolved into a higher (octavalent) and a lower (tervalent) stage 
of valency, and the two reunite to the sexavalent form in revert¬ 
ing to the “dark" condition. When an inhibiting substance is 
added, the formation of the intermediate products is prevented, 
because they are immediately taken up by the substance, for 
example, iodine to form the sexavalent ion. Under the influence 
of light, uranyl formate is decomposed with liberation of carbon 
dioxide and hydrogen, a reaction in which the octavalent uranyl 
ion ‘plays a part. The reaction dies down again through the 
accumulation of* the sexavalent ion, which acts as an extinguisher. 
Another instance of photolysis is the decomposition of oxalic acid 
by uranyl sulphate under the action of light. In this case, the 
‘octavalent intermediate ion produces carbon dioxide and the ter¬ 
valent ion carbon monoxide, whilst the sexavalent ion is recon¬ 
stituted. Analogous processes of simultaneous oxidation and 
reduction are held to account for the photosensitising effects of 
other fluorescent compounds, such as eosin. J. F. B. 

The Photolysis of Uranyl Formate. E. C. Hatt (Zeitsch. 
physical. Ghem., .1918, @2, 513—562).—The decomposition of 
solutions of uranyl formate under the influence of light has been 
further examined with a view to the determination of the influence 
of the concentration of the uranyl salt, the intensity of the light, 
and the presence of foreign substances. 

The experiments with varying concentration indicate that the 
photolysis is retarded by the uranous salt, which is one of the pro¬ 
ducts of the light reaction. For widely varying light intensities, 
the initial velocity of the reaction is proportional to the intensity 
of the light, but at later stages the velocity increases less rapidly 
than the" intensity of the acting light. Potassium chloride, 
potassium iodide, ferric chloride, vanadyl sulphate, and vanadic 
acid retard the reaction, but potassium sulphite appears to produce 
no change in the velocity of the reaction. The view that uranium 
compounds of higher and lower valency are formed is rendered 
probable by the fact that the insolated solutions have an oxidising 
action on potassium iodide and a reducing action on potassium 
permanganate. In terms of the oxidation and reduction products, 
it is possible to explain a number of facts which have been estab¬ 
lished in this and previous investigations of the photochemical 
decomposition of uranyl formate (compare A., 1916, ii, 9). 

9—2 
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A method for the estimation of uranous salts in presence of 
formic acid is described. The uranium solution acidified with 
sulphuric acid is added to a solution containing ammonium acetate 
and sodium phosphate placed in a cylindrical separating funnel 
connected below with a suction pump through a filter bottle. The 
funnel is provided with a Gooch filter and with an attachment by 
which the air in the funnel can he replaced by hydrogen. The 
mixture of uranyl ammonium phosphate and uranous phosphate, 
which is precipitated, is filtered by suction in the hydrogen atmo¬ 
sphere, the precipitate washed with ammonium acetate solution, 
and then dissolved in sulphuric acid (1:4), the solution thus 
obtained being titrated with standard permanganate. This 
method of estimating uranous salts has been found to give quite 
satisfactory results in the investigation of the insolated uranyl 
formate solutions. H. M. B. 

The Scattering of a-Rays as Evidence on the Parson 
Magneton Hypothesis. David L. Webster ( J . Amer . Glum, 
Sac., 1918, 40, 375—379).—-The large-angle scattering of a-rays is 
generally considered to prove the untenability of theories of atomic 
structure which postulate large diffuse spheres of positive elec¬ 
tricity, The magneton hypothesis, put forward by Parson ( Smith - 
son i an Miscellaneous Collections , 1915, 65, No. 11), postulates such 
a structure, but the author contends that this is not really an 
essential feature, and that the a-ray scattering cannot be accepted 
as valid evidence against the magneton theory. H. M. D. 

Absorption Laws for Rontgen Rays. R. Blocker (PhysikaL 
Zeitsch ., 1918, 19, 66—72).—This paper contains a discussion of 
the laws expressing the absorption coefficient of X-rays as a func¬ 
tion of the wave-length and atomic number of the absorbing 
element, and contains tables of the various constants involved in 
the formulae for ten elements and six compounds. The data are 
of practical and theoretical importance, but the paper cannot be 
suitably abstracted. E. S. 

X-Ray Spectra and the Constitution of the Atom* 
L. Yegaed (Phil. Mag., 1918, [vi], 35, 293—326).—An account 
of work previously described (compare this vol., ii, 93, 94). The 
periodic variation of the electric conductivity of the elements 
(Benedicks, Jalirb. Radioaktiv. Elektronik , 1916, 13, 362) is con¬ 
sidered to afford support for the configurations which are put for¬ 
ward by the author. H, M, D. 

Solubility of Pure Radium Sulphate. S. 0. Lind, J. E. 
Underwood, and C. 3T. Whxttemore (J. Amer. Chem. Soc ., 1918/ 
40, 465—472).—-If a solution containing a mixture of .radium and 
barium^ salts is partly precipitated by the addition of a sulphate, 
the ratio of radium to barium in the precipitate is the same as in 
the original solution. The behaviour resembles that which', is met 
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■with in the ease of the isotopic elements, and has not yet been 
satisfactorily explained. With the object of providing data which 
may serve to elucidate the nature of the phenomenon, the authors 
have determined the solubility of pure radium sulphate in water 
and in sulphuric acid solutions. 

The measurements were made by dissolving the salt and also by 
precipitating it from solution. The mean value obtained for the 
solubility in water at 25° is 2*1 x 10~ s gram per c.c., which is about 
one-hundredth of the solubility of barium sulphate. The presence 
of sulphuric acid up to 50% has no appreciable influence on the 
solubility. At higher acid concentrations, the solubility increases 
rapidly, the data obtained showing that the solubility is more than 
twelve times as great in 70% acid as in 60% acid. In dilute acid 
solutions, the solubility increases about 50% when the temperature 
is raised from 25° to 35°, and the same increase is found when the 
temperature is raised to 45°. The observed value of the solubility 
of radium sulphate is in agreement with that expected from a 
comparison of the solubilities of the sulphates of calcium, 
strontium, and barium. 

The term pseudo-isotopy is given to the phenomenon which is 
exhibited by radium and barium sulphates. H. M. D, 

Radioactivity of the Lake of Rockange. (Miss) H. J. 
Former and A. H. Blaauw (Proc. K. A had. Wetensch. Amsterdam , 
1918, 20, 714—735).—A detailed account is given of the investi¬ 
gation of the radioactivity of samples of mud obtained by borings 
to different depths from the floor of the lake of Rockange (Hook 
of Holland). In contradiction to certain previous observations, the 
authors' results lead to the conclusion that the alluvial mud of 
the lake possesses no radioactivity of importance. The figures 
obtained correspond with An average value of the order of 10” 12 
gram of radium per gram. With regard to the origin of this, it 
is suggested that the radioactive substance in the mud is for the 
most part brought down by the rivers and does not com© from the 
dunes. H. M. D. 

Electrical Conductance of Solutions in Bromine. Edward 
H. Darby (/. Amer. Cliem. Soc 1918, 40, 347—356),—Trimethyl- 
ammonium chloride is readily soluble in liquid bromine, producing 
solutions of a yellow colour, the viscosity of which increases very 
rapidly with the - concentration. The electrical conductivity of 
these solutions has been measured at 18° with results which show 
that the equivalent conductance of the salt increases from 0*3186 at 
c = 0*09076 gram-equivalents per litre to 11*49 at c = 1*2356. The 
variation of the conductance with the concentration is in agreement 
with the equation of Kraus and Bray. The constants have values 
which are comparable with those obtained for electrolytes in other 
solvents. * 

The conductance of trimethylammonium chloride is much 
greater than that obtained for iodine and phosphorus pentabromide, 
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the conductance of which in liquid bromine has been previously 
examined by Plotnikov and Kokotjan (A., 1913, ii, 378). 

H. M. D. 

The Influence of some Hydroxy-acids on the Electrical 
Conductivity of Boric Acid. J. Boeseken and H. Kalshoven 
(Bee* trav. chini. s 1918, 37, 130—143). — In continuation of 
previous work (compare. A., 1916, ii, 73, 209), the authors have 
examined the influence of glycollic, a-hydroxy-jS-phenylpropionic, 
i8-hyclrox3 ? -j8-phenylpropionic, and diglycollic acids on the electrical 
conductivity of boric acid. Glycollic acid gave an increase in the 
conductivity, but the substitution of a group *0*CHo*C0oII for 
the hydroxyl group changed the influence from positive to 
negative, as shown by the results with diglycollic acid. /3-Hvdroxy- 
j8-phenylpropionic acid is similar to /3-hydroxybutyric acid ( loc . 
at.) in its influence. The influence of a-hydroxy-j8-phenylpropionic 
acid is positive and almost equal to that of lactic acid (loc. cit .), 

' W. G. 

The Influence of some Derivatives of Nitrogen on the 
Electrical Conductivity of Boric Acid. J. Boeseken [with 
W. Sturm and G, Goettsch] (Bee. trav. chim., 1918, 37, 
144—161).—The nitrogenous compounds examined were carbamide, 
biuret, alloxan, alloxantin, glycine, glutamic, cyanuric, and 
dialuric acids, dihydroquinazoline (quinoxaline), and the glycol of 
uric acid. The results indicate that the presence, of the group 
•NIT*CO* has no influence on the electrical conductivity of boric 
acid, and that substances containing this group do not form com¬ 
plexes with boric acid. The results obtained with quinoxaline 

Nil* 00 

favour the ketonic formula C g Hi<^^£q for this compound. 

Glycine forms a complex boric acid derivative, which is, however, 
dissociated to a large extent, judging from the slight increase in 
conductivity obtained. Alloxan in aqueous solution has 
K </5 x lO -9 , and it does not form a complex with boric acid. 
Dialuric acid does not form a complex with boric acid. It has 
7i=6 x 10” 5 , the value diminishing rapidly, probably owing to 
oxidation. Alloxantin dissociates in aqiieons solution into dialuric 
acid and alloxan. The glycol of uric acid slightly increases the 
conductivity of boric acid. * W. G. 

The Influence of Boric Acid on the Electrical Conduc¬ 
tivity of Diacetyl. J. Boeseken [with G. vast der Hoek Ostende] 
(Bee. trav. chim., 1918, 37, 162—164).—The results obtained, 
although incomplete, indicate that, in concentrated solution, 
diacetyl is dihydrated. It has an acid reaction in aqueous solu¬ 
tion, having K= ±4 x 10~ 7 . *W. G. 

The Influence of some Hydroxy-acids on the Electrical 
Conductivity of Boric Acid. J. BSeseken [with (Mlle.) J. 
Weisfelt, (Mlle.) J. van ber Seek! Chr. van Loon, and G. 
Goettsch] (Bee. trav. eliim 1918, 37, 165—178. Compare pre¬ 
ceding abstract).—Four acids were studied. a-Hydroxyoctoic acid, 
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like other a-hydroxy~acids, gives with boric acid a complex having 
a high conductivity. Glyceric acid behaves like an c-hydroxy-acid, 
the 0-hydroxyl group having no influence on the conductivity. 
Dihydroxy maleic acid behaves in aqueous solution like a di-cc- 
hydroxy-acid. Its decomposition is retarded by boric acid. With 
gluconic acid, the increase in the conductivity is greater than that 
with the other a-hydroxy-acids, the group IC(OH)*CG 2 H exerting 
its influence in addition to that of the four other hydroxyl groups. 
The opening of the lactonic ring may be followed by the regular 
change in the conductivity, which increases with increase in the 
concentration of the hydrogen ions. W. G. 

The Influence of Boric Acid on the Conductivity of some 
Optically Active a-Hydroxy-acidg, and on that of their 
Racemates. J. Boeseken and L. A. van der Ent (Bee. trav , 
chim 1918, 37, 179—183).—Measurements of the electrical con¬ 
ductivity of r- and c7-amygdalic acids and r- and ^-tartaric acids 
in the presence of boric acid show that the influence of a racemic 
acid on the electrical conductivity of boric acid is equal to that of 
its active component. W. G. 

Free Energy of Dilution of Sulphuric Acid. Merle Randall 
and O. E. Cushman ( J. Amer . Ohem. Soc 1918, 40, 393 — 397). — 
The E.M.F. of cells of the type Bu j H 2 S0 4 j Hg 2 S0 4 1 Hg has been 
measured for widely varying sulphuric acid concentrations. From 
the results, the authors have calculated the free energy of the 
reaction H 2 -f Hg 2 S0 4 = H 2 S0 4 -l- 2Hg for acids of different concen¬ 
tration. In combination with previous data (compare A., 1914, 
ii, 521), these results also give the free energy of formation of 
sulphuric acid from liY hydrogen and sulphate ions. The numbers 
obtained are tabulated. H. M. D. 

Electromotive Force and. Free Energy of Dilution of 
Lithium Chloride in Aqueous and Alcoholic Solutions. 
J. N. Pearce and F. S. Mortimer (J. Amer. Ohem. Soc., 1918, 
40, 509—523).—The influence of the solvent on the E.M.F. of 
concentration cells has been systematically examined in experi¬ 
ments with solutions of lithium chloride in water and the five 
lowest alcohols of the series beginning with methyl alcohol. The 
concentration ratio was in all cases 10:1, the absolute concentra¬ 
tion of the stronger solution varying from 1*0 to 0*05 mol. of lithium 
chloride per litre. 

The data recorded are those obtained with cells of two types. 
In the case of cells involving transference, the E.M.F. increases 
with increasing dilution in water and the three lower alcohols, but 
decreases with dilution in %-butyl and isoamyl alcohols. For cells 
arranged so that there is no transference, the observed E.M.F. 
decreases with increase in the dilution in all the solvents examined. 
These relations indicate that the ionisation of lithium chloride is 
abnormal in all these solvents. 
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The transport number of the lithium ion, the free -energy of 
dilution, and the- activity ratios for both the ions and the non- 
ionised molecules, have been calculated. The transport number 
increases with the dilution, whilst the free energy of dilution and 
the activity ratios decrease with the dilution in all the solvents 
examined. 

An attempt is made to account for these relations hy the assump¬ 
tion of effects due to hydration, polymerisation, and change in the 
dielectric capacity of the solvent. H. M. D. 

Effect of Interionic Force in Electrolytes* II. S. R. Milner 
(Phil. Mag., 1918, [vi], 85, 352—364. Compare this vol., ii, 54). 
—The author’s view, that the decrease in the molecular conduc¬ 
tivity of electrolytes with increasing concentration is to he 
attributed mainly to a reduction in the mobilities of the ions, and 
not to a reduction in their number by their combination to form 
molecules, is discussed further by reference to* the influence of 
interionic forces on the electrical conductivity and on the osmotic 
pressure. The theoretical investigation of this influence leads to 
the conclusion that a change in the concentration will produce 
identical variations in the conductivity and in the osmotic pressure 
of the free ions, that is to say, the ions which momentarily have 
no mutual energy with other ions. 

This result, when applied to strong electrolytes, suggests that 
the observed changes in the conductivity and osmotic pressure of 
strong electrolytes with the concentration may be explained by a 
modification of the usual view. Interionic forces produce an 
increase in the frequency of occurrence of ions in an associated 
state, and the result of this is a reduction in the osmotic pressure 
of the free ions. The average mobility of an ion, taken over a 
period sufficiently long to include it in the free and associated 
state, is reduced in the same ratio, and the experimental facts are 
thus accounted for. If this view is correct, the ions of strong 
electrolytes are not associated into molecules, but pairs of oppositely 
charged ions which are temporarily in closest proximity will behave 
in a certain number of cases as if they were bound together. 

H. M. D. 

Alternating Current Electrolysis with Mercury Elec¬ 
trodes. Ha^ry R. Weiser (/. Physical Chem 1918, 22, 78—94). 
—-When solutions of sodium thiosulphate are subjected to the 
action ^ of an alternating current between metallic electrodes, 
metallic sulphides are precipitated in quantities which increase as 
the frequency of alternation decreases. The extent to which the 
electrodes are thereby corroded varies considerably with the nature 
of the electrode surface, and reproducible results cannot he obtained 
with solid metals. 

When mercury electrodes are used, the changes in The surface 
tension give rise to a rhythmical vibration of the mercury surface 
which maintains the electrode in its original condition and serves 
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to agitate tlie solution in the immediate neighbourhood of the 
electrode. In these circumstances, reproducible results are- 
obtained, and experiments have been made in which the same 
frequency of alternation was used (72000 alternations per minute), 
but in which changes were mad© in the current density, the 
temperature, and the concentration of the sodium ' thiosulphate 
solution. 

The corrosion of the mercury electrodes increases with the 
current density, but not in direct proportion. The departure from 
proportionality is greater in the more dilute solutions. The 
corrosion also increases with the concentration of the thiosulphate 
solution, the two quantities being approximately proportional. 
When the concentration reaches a certain limit, a film of sulphide 
is formed over the mercury surface, and this greatly reduces the 
corrosion. The corrosion increases with rise of temperature and is 
increased by mechanical stirring. 

Under like conditions, zinc electrodes are corroded to a much 
smaller extent, and although it is probable that the above factors 
affect the degree of corrosion, as in the case of mercury, variations 
in the electrode surface have a much greater influence on the 
actual result. H. M. I). 

Thermal Leakage and Calorimeter Design™ Walter P. 
White (/. Amer . Ghem. Soc 1918, 40, 379—393). — The factors 
which play a part in the interchange of heat between a calorimeter 
and its environment are considered, more particularly with refer¬ 
ence to the influence of the surrounding air. The convection 
currents in this air are of considerable importance in that the 
thermal leakage due to convection is approximately proportional 
to the square of the difference between the temperatures of the 
calorimeter and its environment. The influence of convection may 
be diminished by reducing the width of the air gap round the 
calorimeter.- It is shown that gaps of from 10 to 17 mm. are most 
suitable for ordinary calorimeters, but larger gaps may be used 
in the case of large calorimeters in which smaller temperature 
differences are involved. Thin reflecting shields may be 
advantageously employed to diminish the effect of conduction. 

H. M. D, 

Specific Heats at Low Temperatures of Sodium, 
Potassium, Magnesium, and Calcium Metals and of Lead 
Sulphide. E. D. Eastman and W. H. Bodebush (J, Amer . Ghem, 
Soc., 1918, 40, 489—500).—On the assumption that G v — 3R is the 
normal higher limit for the atomic heat of an element, it would 
seem that the strongly electropositive metals have exceptionally 
large atomic heat capacities, and in order to obtain further in¬ 
formation on this point, measurements have been made of the 
specific heats of sodium, potassium, magnesium, and calcium 
between 65° and 300° (abs.). 

The method' used consisted in measuring the rise'of temperature 

9* 
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produced by a known quantity of electrical energy supplied to the 
metal suspended in a vacuum, the change of temperature being 
measured by means of* a carefully calibrated eopper-eonstaiitaii 
thermocouple. From the values of C v derived from the experi¬ 
mental data, the values of G v were obtained by calculation accord¬ 
ing to methods previously described. 

The results obtained show that the value of C v becomes con¬ 
siderably greater than 3j?=5‘97 cal. over the higher portion of 
the range of temperatures examined. According to Lewis and 
Gibson (I, Amer. Chem. Soc 1917, 39, 2554), the curve which 
is obtained by plotting O v against the logarithm of the absolute 
temperature is a general curve which can be made to fit the data 
for any one of a large number of elements by simple horizontal 
displacement. When the data obtained by the authors are 
examined in reference to this general curve, it is found that the 
points for sodium, magnesium, and calcium lie on the curve at lower 
temperatures, but are situated above it at the higher temperatures. 
In the case of potassium, the values of C v lie above the curve at 
all temperatures examined. 

The deviations from the normal curve are considered to be due 
to the heat capacities of the electrons, the energy absorption of 
which is supposed to depend on the degree of constraint to which 
they are subjected in the atom. This constraint diminishes with 
increase in the electropositive character of the metal. H. M. I). 

Boundaries of Existence of the Liquid State* W, Herz 

(Zeitnch, Elehtroehan 1918, 24, 48—50).—The author has 
collected and tabulated the melting points and critical tempera¬ 
tures of a number of elements, halogen derivatives of non-metals, 
and some organic compounds. It is shown on comparison that in 
the case of metals the region of existence of the liquid decreases 
with increasing atomic weight in a given group of the periodic 
system, whilst for non-metals the region of existence increases. 
The same regularity holds for the halogen derivatives of the non- 
metals. In the case of organic compounds, the region of existence 
of the liquid increases with increasing molecular weight. The 
quotient, critical temperature/melting point, is approximately a 
constant for analogous groups of substances (see also Clarke, Amer. 
Chem, J., 1896, IB, 618). J. F. S. 

The Cryoscopic Constant of Asymmetric Heptachloro- 
propane, CCl 3 "CCl 2 *CHCl 2 , J. Boeseken and J. Benedictus 
{Bee. trav, ehim 1918, 37, 121—129).—-Determinations have 
been made with a large number of different substances, and the 
results show that the hept a chi or opr op an e has a cryoscopic constant 
just under 120, but the solubility in it of hydroxy-compounds and 
acids is not very great. Acids are strongly associated in this 
solvent, even acids of high molecular weight, giving values equal 
to twice the theoretical molecular weight. Alcohols at great dilu¬ 
tions give almost normal molecular weights, hut : as the eoncentra- 
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tion increases they become associated. Hydrocarbons, chloro-com- 
pounds, amines, and esters behave normally. W. G. 

Formula giving the Saturated Vapour Pressure of a 
Diatomic Liquid. E. Aries (Comp, rend., 1918, 166, 447—450. 
Compare this vol., ii, 61).—The author deduces the formula 
11 = r^Zp, where x = [1 + { (1 - r)(0*86 - r)}/(0*353r 2 + 0*642)]t-J-, and 
shows that the calculated results agree with the observed results 
in the cases of chlorine and carbon monoxide. W. G. 

The Anomalies which, the Saturated Vapour Pressures of 
certain Diatomic Liquids Show. E. AriIcs (Comp, rend., 1918, 
186, 553—556).—The formula* previously deduced from a study 
of chlorine and carbon monoxide (preceding abstract) applies also 
to hydrogen chloride and hydrogen iodide, but in the cases of 
oxygen, nitrogen, and nitric oxide certain anomalies occur between 
the values as calculated and observed. W. G. 

Thickness and Structure Tof the Capillary Layer of a 
Liquid in Contact with its Saturated Vapour* G. Barker 
(Ann. Physih , 1917, [iv], 54, 245—295).—By making use of the 
Laplacian theory of capillarity and certain thermodynamic argu¬ 
ments, it is shown that the number of molecules in the surface 
layer increases from about three at the freezing point of the liquid 
to a very much larger number in the neighbourhood of the critical 
temperature. In the case of carbon dioxide at the reduced 
temperature 0*999°, the number obtained lies between 300 and 
1800. Thermodynamic reasoning leads to the conclusion that the 
thickness of the surface layer is about 1*5 [a/l at the reduced 
temperature 0*9°, whilst in the immediate neighbourhood of the 
critical temperature the thickness increases to a value represented 
approximately by half the wave-length of violet light. The 
thermodynamic method gives results which agree with those 
previously mentioned in so far as the number of molecules in the 
surface layer is concerned. 

Since the number of molecules in the surface layer is very limited 
if the temperature is not in the neighbourhood of the critical 
temperature, it follows that the* radius of action of the attractive 
forces does not extend beyond the limits of the nearest molecules. 
This deduction is not compatible with the assumptions involved 
in the original theory of Laplace. H. M. D. 

The Law of Thermochemical Processes (Summary) and 
of Photochemical Processes. Max Trautz (Zeitsch. anorg . 
Client. 9 1918, 102, 81—129).—According to the author’s theory, 
reactions in gases take place only between molecules which are in 
an “ activated ” condition. A species of thermal isomerism of the 
molecule is assumed, and the heat energy necessary to transform 
the inactive into the active modification is termed the heat of 
activation.” In the mass-action equations developed from thermo¬ 
dynamic principles for reactions of the first and second orders, the 

9^—2 
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factor representing the heat of activation appears as an ex¬ 
ponential function, and from two determinations of the velocity 
constant of a reaction at two different temperatures, it is possible 
to calculate the heat of activation. The heat of activation is a 
fraction of the total heat of decomposition into atoms, and this 
fraction can be calculated from the heat of reaction and the heat 
of activation. In the case of the reaction H 2 4-I 2 ~ 2HI, for 
instance, the fraction is between one-fourth and one-third. 

According to the author's theory, the time of contact between 
two “ activated 97 molecules is of so short duration that the chance 
of simultaneous contact with a third activated atom is very small 
indeed. Reactions of a higher order than the second are therefore 
held to be impossible (compare A., 1915, ii, 338, 623, 828; 1916, 
ii, 304, 422). 

The theory is applied to photochemical reactions, and equations 
are given for reactions of the first and second orders. The rela¬ 
tion of the heat of activation to the frequency of the actinic radia¬ 
tion is considered, with special reference to Planck's radiation law, 
which is deduced in a novel manner. Just as the course of a 
thermochemical reaction is determined by the smallest heat of 
activation, to the exclusion of those reactions requiring greater 
heats of activation, so a photochemical reaction is determined by 
the smallest radiation frequency to which the substance is resonant. 
The relation between heat of activation and radiation frequency 
is expressed by an equation q~Bfrv, where q is the heat of activa¬ 
tion and v is the frequency proper to the reaction. This frequency 
should be found in the spectrum of the reacting substances, and 
the possibility arises of determining heats of reaction and heats 
of activation spectroscopically. The theory is examined in its 
relation to Bunsen and Roscoe’s law and the law of photochemical 
equivalents. E. H. R. 

The Energy Theory of Matter. H. Stanley Redgrove 
(Ghem. News , 1918, 117, 145—146. Compare A., 1917, ii, 411). 
—In a recent paper (A., 1917, ii, 164), Thornton pointed out that 
a constant is obtained if the molecular heats of combustion of 
saturated hydrocarbons are divided by the corresponding numbers 
of oxygen atoms which are required for the complete combustion 
of the hydrocarbons. An attempt has been mad© (Vliet, this voL, 
ii, 98) to utilise this relation in the calculation of the contribution 
of the carbon and hydrogen atoms and the valency bonds towards 
the heats of combustion of their compounds. It is shown that 
the equation thus introduced is deducible from the equations given 
by the author, and thus affords no additional basis for the calcula¬ 
tions in question. 

The author criticises the significance of the relation indicated 
by Thornton, and contends that it is not generally applicable to 
different groups of organic compounds. 

• The advantages of the author's theory as a basis for the coiR- 
1 putation of additive or partly additive properties are discussed in 
bRelation to other underlying hypotheses. H. M. D. 
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Equilibria Involving Cyanogen Iodide, The Free Energy 
ol Formation of Cyanogen* Gilbert N. Lewis and Donald 
B. Keyes (J. Amer . Chem. Soc. P 1918, 40, 472—478).—The 
reversible reactions represented by 2 OKI — (CN) 2 -rI 2 and 
CNI + HI — HON 4-1 2 have been examined, and from the equil¬ 
ibrium data the free energy of formation of cyanogen has been 
calculated. 

The partial pressure of iodine in the saturated cyanogen iodide 
vapour was determined colorimetricallv by comparison of this with 
the vapour given off by pure solid iodine, the temperature of which 
was adjusted until the colours in the two comparison tubes were 
equal. The partial pressure obtained in this way increases from 
3*42 mm. at 90*0° to 56*7 mm. at 123*0°. From these partial 
pressures, the equilibrium constant is calculated, and the 
logarithms of these numbers when plotted against the reciprocal 
of the absolute temperature fall very nearly on a straight line, 
from the slop© of which the heat absorbed in the dissociation is 
found to be 48,000 cal. By extrapolation, the value of the equil¬ 
ibrium constant at 25° is obtained, and this leads to AF 2qs —14,950 
for the free energy of the reaction represented by 2 CNI (solid) = 

(CN 2 ) + 

When a mixture of solid cyanogen iodide and iodine is treated 
with a dilute solution of hydriodic acid, the equilibrium .repre¬ 
sented by CNI + H‘ + r ^ TICN-f I 2 is quickly established, and 
methods are described by which the authors have found it possible 
to obtain the concentrations of the hydrogen and iodine ions and 
that of the hydrocyanic acid for a series of hydriodic acid solutions 
of varying strength. The values obtained for iT = [HON]/[H*][F] 
are not very constant, but by taking the mean value K = 13, the 
free energy of the reaction CNi(solid) + H* + I ; = HCN(gas)+ 
L(solid) is found to be AF 20 g= —1520. 

Measurements of the partial pressure of hydrogen cyanide for 
aqueous solutions of varying concentration gave Pjm~ 0*098 at 25°, 
where P is the pressure in atmospheres and m the concentration 
in mols. per 1000 grams of water. From this ratio of distribution, 
the value AFo OS = 1390 is obtained for the reaction HCN(aq.) = 
HCN(gas). By combining these with values previously obtained, 
the free energy of formation of cyanogen iodide according to the 
equation C(gas) +JN 2 + I(solid) = CNI(solid) is found to he 
AF^g = 38,635.” 

Combining this result with the equations for the free energy 
of dissociation of cyanogen iodide (see above) and the formation 
of iodine vapour from solid iodine, the free energy of formation of 
cyanogen gas according to the equation 2C(gas) + N 2 = (CNWgas) 
is found to be AF 298 = 87,580. H. M. D. 

The Oxidising Power of Cyanates and the Free Energy, of 
Formation of-Cyanides. Gilbert N. Lewis, and Thomas B. 
Brighton (/. Amer . Chem. Soc 1918, 40, 482*—489).*—The -ex¬ 
periments described were undertaken with the, object of providing 
data for the calculation of the free energy of formation of hydrogen 
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cyanide, a substance which is of considerable importance in con¬ 
nexion with the determination of the free energy changes associated 
with many different types of organic reactions. 

Fused potassium cyanide is oxidised by carbon dioxide, and the 
fused cyanate is reduced by carbon monoxide. The equilibrium 
condition resulting from these opposed reactions has been examined 
by determining the value of /i =[C0 2 ]/[C0] for the gas mixture 
in equilibrium with the eutectic mixture of potassium cyanide and 
potassium cyanate at various temperatures between 721° and 847° 
(abs.). Preliminary experiments showed that the eutectic tempera¬ 
ture ^ is 555° (abs.), and that the mixture contains 14'6% of 
potassium cyanide. When the values of K are plotted against 
1 /T, a straight line is obtained, and by extrapolation to the 
temperature of the eutectic point this gives Ji=089. From this 
value of K, the free energy of the reaction KC'NO(solid) + 
CO(gas) ~KCN(solid)-fCOo(gas) is found tube AF 555 = 126. This, 
in combination with the value for the heat of the reaction at the 
ordinary temperature Ml = 4300 cal., gives AF 29S = 2060 for the 
free energy of the reaction at 25°. 

From solubility and freezing-point data, the free energy change 
associated with the conversion of the solid salts into the corre¬ 
sponding ions in normal concentration has been found to be 
AF 20S = —2130 for potassium cyanide and AF 2 9 g — —1440 for 
potassium cyanate. By combination of these results with the 
previous one, the free energy of the change. CNO / + CO (gas) = 
CF 7 -f CCh(gas) is found to be AF 2DS =1370. 

From this and free energy values previously derived, it follows 
that for the. reaction C(gas) -&N 2 + © = CN ; , AF 298 = 35,277, and 
since the free energy of formation of the hydrogen ion is taken as 
zero, we have for O(gas)-piK 2 ==H‘-}-OFF 7 , AF ?9S = 35,277. 

This result, in combination with AF^ 8 = 11,856 for the free energy 
of the reaction HChT(aq.) =H* + CN r , gives for the free energy of 
formation of hydrogen, cyanide in accordance with the equation 
lH, + C(gas)+m>-HCN(aq.) the value AF, 08 = 23,421. 

H. M. I). 

Gas Bilatometer for ascertaining 1 Decomposition Points. 
W. C. Moore and J. B. Davies (Met. and Ghem. Eng., 1918, 
18, 301—304).—The substance examined is heated in a vacuous 
glass test-tube placed vertically in a paraffin bath. Distillation 
products pass into a horizontal pipette-shaped air condenser sealed 
on to the test-tub© and closed at the other end by a U-shaped 
manometer filled with mercury. The pressure in the apparatus is 
plotted ,as the temperature rises. A discontinuity in the curve 
due to the rapid evolution of permanent gas is taken as the decom¬ 
position point. The results are influenced by rate of heating, but 
when this was 1° per minute up to 150° and then slower, the follow¬ 
ing results were obtained: sucrose 178°, dextrose 177°, and soluble 
starch 214°,. whilst with cellulose (filter paper) a slow decomposi¬ 
tion commenced at 143°,. with, further points at 185° and 2G4 d . 

' H. J. H: 
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Compressibility and Dilatability o! Gases. A. Leduc (Ann. 
Physique , 1918, [ixj, 9, 5 —28).— A detailed description of a piezo¬ 
meter which can be used to observe the gases successively at 
pressures of 1, 2*8, and 5 atm os., which has been used for neon 
and argon. The following are the values of the constants found 
for neon: coefficient of departure from Mariotte’s law, —0*1G“ C 
per cm. of mercury at 17° between 1 and 5 atmos.; molecular 
volume at 0° and 760 mm., 1*0004; atomic weight, 20*15; 
coefficient of dilatation, ,8 = 3664.10~ G between 5° and 30°. For 
argon the values are: coefficient of departure from Mariotte’s law, 
10*2.10“ G between 1 and 5 atmos.; molecular volume, 0*9990 at 
0° and 760 mm.; atomic weight, 39*91 ±0*01; coefficient of dilata¬ 
tion, 0 = 3669.1O- G between 8° and 32°. W. G. 

Fluidity and Specific Volume of Aqueous Solutions- 
W. Herz (Zeitsch . anorg . Chem 1918, 102, 173—176. Compare 
A., 1917, ii, 361). — Curves are given showing that, for aqueous 
solutions of a number of acids, for example, sulphuric and acetic, 
alkalis such as sodium and potassium hydroxides, hydrolysed salts« 
such as sodium carbonate and ferric chloride, and neutral sub¬ 
stances such as sucrose, there is a direct proportionality between 
the fluidity expressed in C.G.S. units and the specific volume. 
Even in the case of mixed solutions, for example, a solution con¬ 
taining sodium and copper sulphates, the proportionality holds. 

E. H. R. 

Soap Solutions. III. Victor Lenher and George H. Bishop 
(J. Physical Chem 1918, 22, 95—98).—The adsorption of sodium 
oleate by Ceylon graphite, willow charcoal, and animal charcoal 
has been examined by filtering a N /10-solution through 30 cm. 
columns of the principal materials. Successive fractions of the 
filtered liquid were analysed, and the process continued until no 
further adsorption occurred. The results show that animal char¬ 
coal has a much greater adsorbent capacity than wood charcoal, 
which, in turn, adsorbs sodium oleate more readily than graphite. 

II . M. D. 

Theory of Dyeing. H. R. Kruyt and (Miss) J. E. H, van der 
Made (Proc. K. Ahad. Wetensch . Amsterdam, 1918, 20, 636—641). 
—The observations recorded by Reinders (A., 1913, ii, 836) have 
led the authors to investigate further the influence of various salts 
on the distribution of dyes between water and ?>obutyl alcohol. 

Experiments made with crystal-violet, magenta and methylene- 
blue, and the sodium salts of different acids show that the sequence 
of the anions, when arranged according to their influence on the 
distribution of the basic clye, is identical with the lyotropic series. 
This sequence is no longer found when acid dyes are substituted 
for the basic dyes.' 

The influence of salts on the adsorption of dyes by blood char¬ 
coal has also been examined. In the case of metfcylene-blue-B 
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extra and auramine-O, the order is not that of the lyotropic series, 
and it is supposed that the electrical charges of the ions have a 
preponderating influence. With crystal-violet, on the other hand, 
the sequence of the sodium salts is that of the lyotropic series. 
[See, further, Ind., 238a.] H. M. 1). 

A Mew Method for the Measurement of the Coefficient of 
Diffusion of Electrolytes* St. Peocopiu (Ann. Physique , 1918, 
[ix], 9, 96—112).-—In a broad, vertical tube are superposed two 
layers of different concentration of the same electrolyte, and the 
variation of a physical or chemical property, at a given distance 
from the surface of contact with the time is estimated. In this 
case, the F.M.F. between an electrode of the metal contained in 
the electrolyte and a similar electrode at a much greater distance 
is studied, and the time taken for it to reach its maximum is 
determined. Then D = x 2 j29, where D is the coefficient of diffusion, 
x is the distance of the first electrode from the surface of contact, 
and 6 is the time taken for the F.M.F., and consequently the con¬ 
centration at x 9 to attain its maximum. W. G. 

Experiments on the Manifestation of Osmotic Pressure 
with Membranes of' Chemically Inert Materials. S. L. 
Bigelow and C. S. Robinson (J. Physical Ghem 1918, 22, 
99—127). —The experiments described were made with the object 
of ascertaining whether osmotic effects are exhibited under con¬ 
ditions which seem to preclude the possibility of chemical reaction 
between the membrane and the solvent. For this purpose, mem¬ 
branes were constructed from silica, graphite, amorphous carbon, 
copper, silver, and gold in a very finely divided state. These; 
materials were compressed into the form of disks, which served to 
separate the solvent and solution. A special type of osmotic cell 
was devised which appeared to be adapted to the use of membranes 
of this type. 

Preliminary results obtained for sucrose solutions (0*5 to 2 
molar) are recorded which show that small osmotic effects are 
exhibited with these chemicallv inert membranes. By varying the 
degree of compression of the disks, the diameter of the pores could 
be altered, and it has been found that such variations are accom- 
•panied by a change in the osmotic effect in the sense that this 
increases with diminution in the size of the pores. 

.With Conner membranes, negative osmotic effects have been 
observed. Similar results have been previously recorded for kaolin 
membranes. * H. M. D. 

Crystal Structure of the Alums and the R61e of the Water 
of Crystallisation. L. Vegard and H. Schjelderup ( Ann . 
Physih, 1917, [ii], 54, 146—164).—-Bragg’s method has been 
applied in the investigation of the crystal structure of the alums 
by observations on crystals of potassium alum,' ammonium alum, 
ammonium^ alum,'and' chrome alum. Using the, rhodium line 
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A = O'607 xl6“ 8 cm., the authors measured the relative intensities 
of the spectra of different orders obtained by reflection from the 
(100), (110), and (111) planes, and from the results have deduced 
the probable arrangement of the metal, sulphur, and oxygen atoms 
in the space-lattice system. For a description of the rather com¬ 
plicated structure, the original paper must be consulted. 

The crystal model divides the twenty-four molecules of water 
into six groups, which groups are cubically disposed with reference 
to the four tetrahedrally arranged atoms of sulphur. The model 
makes no distinction between the -water of crystallisation and the 
other constituents of the alum. Any hypothesis which would dis¬ 
tinguish the water of crystallisation from water of constitution 
could not be reconciled with the observed relations between the 
high-frequency reflection spectra. The removal of the water of 
crystallisation is necessarily accompanied by the destruction of that 
structure which is characteristic of the hydrated salt. 

The zeolites obviously present an attractive material for in¬ 
vestigation in regard to the influence of the water content on the 
crystalline structure, and observations of a preliminary character 
have been made on chabasite, crystals of which were dehydrated 
by heating at 200—300°, and examined before and after dehydra¬ 
tion by the X-ray method. The results show that the relative 
intensities of the spectra of different orders are not appreciably 
altered by the loss of water. The dehydration is, however, accom¬ 
panied by a diminution in the absolute intensities, and more par¬ 
ticularly by a decrease in the sharpness of the maxima. 

The assumption that the water molecules do not form an 
essential part of the space lattice of the zeolite is held to be in¬ 
admissible. The facts can be accounted for by the hypothesis that 
the weakened reflection of the partly dehydrated crystals is due 
to crystal elements which have not lost water, and retain therefore 
their original configuration. Crystal elements which have lost 
water and from which new structures have been formed are pre¬ 
sumably orientated in all possible directions, and for this reason 
play a minor part in the effective reflection of the X-rays. 

H. M. D. 

In- y Uni- and Bi-variant Equilibria, XVIII. F. A. H. 
Schkeinemakers (. Proc . K. Alzad. W etensch , Amsterdam y 1918,, 
20, 659—667, Compare A., 1917, ii, 454).—A further discussion 
of the equilibrium relations in systems of ^-components with 
^-phases at constant temperature with varying pressure. The 
properties of such systems are very similar to those which have 
already been described for conditions in which the pressure Is 
constant and the temperature variable’, EL M. D. 

One-sided Chemical Equilibria. E. Baur (Schweiz. Chem. 
Zeit ,, 1918, ii, 25—26).—When salicylic acid is heated at 200°, it 
volatilises, and the vapour undergoes partial dissociation, ihfo 
phenol and carbon dioxide. The degree of dissociation is dependent 
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on the pressure and follows tlie law 5, of mass action, P . a 2 /l —a a = 
K = 254*9, where P is the pressure in cm. of mercury and a is the 
measured degree of dissociation. Although the dissociation is 
correctly described as an equilibrium, yet no synthesis of salicylic 
acid from phenol and carbon dioxide can take place in the gaseous 
condition. Hence the- reaction, being irreversible, is a “one-sided” 
equilibrium. Another instance of a similar phenomenon has been 
observed in the formation and decomposition of phloroglucinol- 
carboxylie acid. Phlorogiucinol and potassium hydrogen carbonate 
in aqueous solution give a partial formation of potassium phloro- 
glucinolcarboxvlate. At 50°, the equilibrium is adjustable from 
both sides and follows the law of mass action. When the velocity 
of the changes, on the one hand the formation and on the other 
the decomposition, of the carboxylate is studied in solutions satu¬ 
rated with phlorogiucinol, it is found that for the expression 
F = K(G — G 1 ) 9 where 0 is the momentary and G x the equilibrium 
concentration of the carboxylate, the value of K is about one- 
fourth in the formation of its value in the decomposition. This 
is explained on the ground that the decomposition of the carb¬ 
oxylate may take place in two ways, directly and by way of an 
intermediate ester salt, potassium phlorogiucinol carbonate, whereas 
the formation of the carboxylate can only take place in one way, 
namely, through this intermediate stage. If this way through the 
ester salt did not exist, the carboxylate could decompose, but not 
re-form, yet the limit of the decomposition must be the same as 
it actually is where both ways are available. J. F. B. 

Reversible Reactions of Sulphur Compounds- Gilbert 
1ST. Lewis, Merle Randall, and F. Russell von Bichowsky (J. 
Amer. Chem . Soc., 1918, 40, 356—362).—An account is given of 
preliminary experiments which were undertaken with the object 
of finding reversible reactions suitable for the investigation of the 
free energy changes of sulphur compounds. 

Towards aqueous solutions of various salts, sulphur begins to 
exhibit considerable reactivity when the mixtures are heated at 
150° to 200°. Mercuric, ferric, and stannic salts are quantitatively 
reduced, and mercurous, cupric, bismuth, and lead salts are slowly 
but quantitatively precipitated as sulphides. Nitrate, per¬ 
manganate, iodate, and brornate ions are reduced to nitric oxide, 
manganese dioxide, iodine, and bromine respectively. Chlorates 
appear to be reduced very slowly, but sulphates, periodates, and 
perchlorates are not acted on at 180°. The reactions in question 
are probably due to the reversible change 2H 2 0 + 3S = 2H a S + S0 3 , 
the sulphur dioxide being the active reducing agent. 

Solid sulphates are reduced by hydrogen at moderate tempera¬ 
tures, and the sulphate ion is reducible at about 150° by mild 
reducing agents. 

The investigation of the decomposition of silver sulphite on heal¬ 
ing shows that the reaction does not occur in accordance with the 
equation AgoSO* ~ Ag 2 0 -f S0 2 , but that the solid product of The 
:'fiction is either, a Basic salt or a solid solution. In presence of 
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water, reaction takes place more rapidly in accordance with the 
equation 2Ag 3 S0 8 = 2Ag +Ag 2 S0 4 + S0 2 , this reaction being cata¬ 
lysed by the water. Sulphuric acid is then produced in consequence 
of the further reaction represented by Ag 2 S0 4 -f S0 2 -r 2H*0 = 
2Ag + 2H 3 S0 4 . 

The potential of the sulphur dioxide electrode has also been 
■examined by measuring the E.M.F. of the cell Pt (S0 3 1H 2 S0 4 j 
Hg 2 S0 4 |Hg for varying concentrations of the sulphuric acid and 
varying partial pressures of the sulphur dioxide. It has not been 
possible to find a satisfactory interpretation of the results obtained. 

H. M. B. 

Equilibrium in the Reaction between Water and Sulphur 
at the Boiling Point of Sulphur* Gilbert JN t . Lewis and Merle 
Randall (J. Amer . Ghem. Soc 1918, 40, 362—367).—The 
equilibrium in the system 2H 2 0 + 3S = 2H 2 S -p S0 2 , has been 
examined at the boiling point of sulphur. The experiments were 
made in the presence of an excess of sulphur, and in these circum¬ 
stances the partial pressure of this compound was constant. A 
weighed quantity of water, enclosed in a thin-walled sealed tube, 
was introduced into the reaction chamber, consisting of a glass 
bulb of known capacity, which was heated in the vapour of boiling 
sulphur. The formation of hydrogen sulphide and sulphur dioxide 
is accompanied by an increase in the pressure when the volume of 
the reaction mixture is kept constant, and the pressures required to 
maintain this condition were measured in a series of experiments 
in which varying quantities of water were introduced into the 
reaction bulb. From these pressures, it is possible to calculate 
the partial pressures of the hydrogen sulphide, sulphur dioxide, 
and water in the reacting mixture. 

Some difficulties were met with by reason of the fact that the 
water adsorbed by the surface of the glass is partly given off at 
the temperature of the experiments, hut suitable allowance was 
made for the effect thereby produced. 

The results obtained in six experiments gave values of 
E = [H 2 S] 2 [S0 2 ]/[BIO] 2 varying from 0-00088 to 0-00232. The 
differences between these results are not considered excessive when 
the multiplication of errors, which the formula involves, is taken 
into account. The mean value K = 0-00154 may be used in the 
calculation of the free energy of formation of sulphur dioxide. 

H. M. D. 

Equilibrium in the Reaction between Water and Sulphur 
at High Temperatures* The Dissociation of Hydrogen 
Sulphide. Merle Randall and F. Russell von Bichowsky 
(/. Amer. Ghem. Soc., 1918, 40, 368—375. Compare preceding 
abstract).—The equilibrium in question has been further investi¬ 
gated at higher temperatures, where free hydrogen is formed by 
the dissociation of the hydrogen sulphide. The equilibrium mix¬ 
ture contains, therefore, the five gases, water, sulphur, hydrogen 
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sulphide, sulphur dioxide, and hydrogen. If the dissociation 
constant of hydrogen sulphide is known, the composition of the 
equilibrium mixture of the five gases can be calculated if the 
original composition of the mixture, the total pressure, and the 
partial pressure of one of the five gases are determined. 

The partial pressure of the hydrogen has been measured by the 
use of an evacuated platinum bulb inserted into the reaction 
chamber, into which the hydrogen diffused until the pressure in 
the bulb became equal to the partial pressure of the hydrogen in 
the gas mixture. This apparatus was used in the extension of 
previous measurements of the dissociation of hydrogen sulphide to 
higher temperatures. The values obtained for K p = [H 2 S]/[B. 2 ][S 2 p 
when the pressures are measured in atmospheres decrease from 
7*98 at 1362° (abs.) to 1*81 at 1667° (abs.). These results agree 
with the observations of Preuner and Schupp (A., 1909, ii, 977), 
whose measurements extended to 1405° (abs.). 

In the investigation of the more complex equilibrium, a mix¬ 
ture of gases of known composition was obtained by electrolysing 
a 10% solution of potassium hydroxide in two separate vessels, the 
oxygen from one or both of which could be passed over boiling 
sulphur and converted into sulphur dioxide. The currents pass¬ 
ing through the electrolysers, which were placed in parallel, were 
accurately measured and afforded the data for the calculation 
of the composition of the original mixture. Since the experiments 
were made at atmospheric pressure, the further quantity required 
was readily obtained. 

The results obtained in experiments at temperatures ranging 
from 1160° (abs.) to 1645° (abs.) are used in the calculation of 
the logarithm of the equilibrium constant K v = [*H 2 0] 2 riI ? S] / 
[HopfSOc,], corresponding with the equation 3H 2 + S0 2 = 2H ? 0 -f 
HoS. The value of log K t (partial pressures being measured in 
atmospheres) decreases from 5*93 at 1160° to 2*56 at 1645° (abs.). 

H. M. 1). 

Studies in Esterification. X. The Esterification of 
Benzoic and the Toluic Acids by Methyl, Ethyl, and Propyl 
Alcohols. Raymond Freas and E. Emmet Reid (J. Amer . Cheni. 
Soc,, 1918, 40, 569—578).—A re-examination of the position of 
equilibrium attained by various mixtures of methyl, ethyl, or 
propyl alcohol with benzoic or on© of the toluic acids, or by mix¬ 
tures of the esters with water. The binary mixture, of known 
composition, was in each case sealed in a glass tub© and heated 
for four or eight days at 200°, the proportion of acid in the final 
mixture being then estimated and the percentage of equivalent 
amounts esterified or hydrolysed at equilibrium calculated by the 
formula given by Faber and Reid (A., 1917, i, 626). Under these 
conditions, it is found that with mixtures of any pair of the above 
alcohols, and acids, or of one of the esters with water, in varying 
proportions, the position of equilibrium accords closely, although 
not exactly, with the law of mass action, this result agreeing with 
i ;T ihat of Berthelot and Pean de St. Grilles. Of the toluic acids, the 
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ortho-compound shows the least and the para-compound the highest 
esterification limit towards methyl alcohol, but the reverse is true 
of the esterification limits towards ethyl and propyl alcohols ; the 
esterification limit of any one of the four acids is lower towards 
ethyl alcohol than towards propyl or methyl alcohol, the latter 
giving the highest value with each of the acids. X). F. T. 

The Hydrolysis of Methyl Sulphate and Ethyl Sulphate 
with Sodium Methoxide or Ethoxide* J. Poliak and A. Baak 
(.Monatsh 1918, 33, 501—523).—Methyl sulphate undergoes 
hydrolysis by water more rapidly than ethyl sulphate (Claesson, 
A., 1879, 775: Kremann, A., 1907, ii, 241), but in the presence of 
potassium hydroxide the ratio of the reaction velocities is very 
different from that observed for the hydrolysis by water only. 
With 0\5iY-potassmm hydroxide at 25°, the unimolecular constant 
for methyl sulphate is forty-five times as great as for the ethyl 
ester, whereas with water only the ratio is approximately 5:1. 
In order to decide whether the difference is due to the difference 
in the solubility of the two esters in water, and to avoid the 
possibility of such a disturbing factor, it is desirable to examine 
the rate of reaction in a homogeneous system. Kremann (A., 
1907, ii, 157) has already observed that with methyl and ethyl 
alcohol, the rate of reaction of methyl sulphate is three to four 
times that of ethyl sulphate. With an alcoholic solution of sodium 
ethoxide, however, at 25° methyl sulphate reacts approximately 
twenty-five times as rapidly as ethyl sulphate, whilst at 0° the 
ratio is 58:1. The reaction in each case proceeds as far as the 
corresponding alkyl hydrogen sulphate or its sodium salt, any 
further hydrolysis being negligible. These results demonstrate 
that the great difference in the velocities of reaction of alkali on 
the two alkyl sulphates is not mainly due to any difference of solu¬ 
bility on the part of the sulphates, because a similar difference is 
observed in homogeneous and in heterogeneous systems. The 
difference is therefore presumably to b© attributed to the different 
character of the reactions, the alkali hydrolysis yielding the alkali 
salt of the alkyl hydrogen sulphate, whilst the free alkyl hydrogen 
sulphate is produced by the action of water or of alcohol. 

Examination of the reaction velocity of ethyl and methyl 
sulphates with alcohol in the presence of a gradually increasing 
proportion of water shows that the former ester is distinctly less 
soluble in water, and that the difference in the solubility of the 
two esters may exert an appreciable influence on the relative 
apparent reactivity of the two esters towards alkali hydroxide in 
the heterogeneous aqueous system. Methyl alcohol reacts with the 
two alkyl sulphates more rapidly than does ethyl alcohol, and 
although it was found that, as expected, sodium methoxide affects 
the methyl ester much more rapidly than the ethyl, ester, the 
surprising result was obtained that sodium methoxide 
alcoholic solution is less " reactive than an ethyl-alcoholic 1 Ablhtiott''' 

;' of,, sodium ethoxide. A' 1 similar observation to' this 'has: ''already", 
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been made in certain cases, for example, by Lobry de Bruyn and 
Steger (A,, 1899, I, 745, 849), Steger (A., 1889, i, 745), and 
Kremann (A., 1905, ii, 307), but the. suggestion of the last-named, 
that the difference is due to the presence of traces of water 
which cause a greater proportion of hydrolysis in the sodium 
ethoxicie, is discredited, and the suggestion is made that the ex¬ 
planation may be found in the possible occurrence of the reaction 
between the alkyl sulphate and the undissociated portion of the 
sodium alkoxicle (compare Wegscheider and Amann, A., 1915, 
ii, 757). 3). E. T. 

The Velocity ol Formation of Nitrosyl Bromide, 2NO + 
Bp 2 =» 2NOBr. Max Trautz and Yasanji P. Dalal (Zeitsch. anorg. 
Ghem 1918, 102, 149—172. Compare A., 1916, ii, 304, and 
this vol., ii, 151).—The investigation of this reaction was limited 
to temperatures between —15° and -f 15°, to bromine pressures 
of 11—26 mm., and nitric oxide pressures of 11—12 mm. At 
greater temperatures or pressures, nitrosyl bromide decomposes, 
and at lower temperatures the bromine condenses on the glass of 
the vessel. In presence of excess of bromine, the reaction appears 
to be of the third order, the velocity constants found lying between 
0*9 and 1*6 . 10 30 . Probably, however, there are two superimposed 
reactions, the first, NO-f-Br 2 — NOBr ? , coming to equilibrium 
very quickly, whilst the second, NOBm-f NO — 2NOBr, is 
measurable. The temperature coefficient- is very small, apparently 
slightly greater than unity, and could not be determined with 
certainty. On the supposition that the reaction takes place in the 
above two stages, the ‘‘heat of activation” is calculated, and is 
found to be 3076 cal. The velocity constants calculated from this 
number agree substantially with the observed values and support 
the authors’ theory of thermochemical processes. E. PI. R. 

Velocity of ^ Dissolution of the Metals in Acids. III. 
Velocity of Dissolution of Alloys of Zinc with Arsenic, 
Lead, Cadmium, Nickel, Platinum, and Gold. M. Centner- 
sewer (Zeitsek, phpsikah Ohem. n 1918, 92, 563—580. Compare 
A., 1914, ii, 550; 1915, ii, 158).—The observations previously made 
on the rate at which hydrogen is evolved from solutions of hydro¬ 
chloric acid by zinc-copper alloys have been extended to alloys of 
zinc with other metals. The results obtained show that arsenic, 
lead, and cadmium produce no increase in the rate of dissolution 
of the zinc. The contrary observations recorded by previous 
observers are attributed to, the presence of traces of other metals— 
probably iron or copper. The facts established by the author’s 
experiments are difficult to reconcile with the theory of local 
elements. 

• Very small quantities of nickel, platinum, and gold of the order 
of 0*01% produce an appreciable increase in the rate of dissolution 
of ; ziXLC. 

The results obtained lead to the conclusion that'pure zinc is 
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not. acted on by either hydrochloric or sulphuric acid if the com 
eentration is less than about 0*5 to li7. H. M. D. 

Method for the Carrying Out of Catalytic Reactions, 
Johann Walter (D.R.-P., 295507; from Chem. Zentr 1917, 
i, 291).—Thorough exposure of the catalyst to the reagents is 
achieved by electromagnetic means. The catalyst itself may be 
magnetic and if desired spread on a non-magnetic material, or a 
non-magnetic catalyst may be deposited on a magnetic substance, 
and parts of the apparatus, such as baffle plates or gauze in a gas 
tube, or mechanical agitators, are made magnetic or magnetisable. 
During the reaction, or during the removal of the products, mag¬ 
netic fields are established and broken by electrical means, so that 
the catalyst is kept moving, but near the exit of the apparatus a 
permanent field is maintained to prevent loss of the agent as dust. 
Examples given in the original specification include the hydro¬ 
genation of train oil, the preparation of methane from carbon 
monoxide, and the reduction of einnamaldehyde to 0-phenylprop- 
aldehyde and /3-phenylpropyl alcohol, kevulose to mannitol, and 
quinine to di- and tetra-hydroquinine, J. C. W. 

Some Problems of Atomic Stability. J. W. Uicholson 
(Proc. Physical Soc. London, 1918, 30, 65— 82). —The author has 
investigated the dynamical stability of model atoms of pyramidal 
form consisting, for example, of a nucleus, a ring of electrons in 
the form of a circle the axis of which passes through the nucleus, 
and a single stationary electron on this axis. It is shown that 
no positively charged or neutral atom can exist in this form. Such 
structures are incompatible with a steady rotation of the ring 
electrons and cannot well t form part of any molecular structure. 
The results appear to vitiate completely the molecular structures 
which have been formulated by Stark. H. M. D. 

Molecular Frequency and Molecular Number, H. Stanley 
Allen {Phil. Mag., 1918, [vi], 35, 338—349). —In a previous 
paper (compare this vol., ii, 14) it has been shown that the atomic 
number of an element is related to its characteristic frequency. 
Similar considerations have been applied to compounds, and it is 
shown that the formulas Nv~nv A and Nv= {n + V)v A represent the 
relations between the molecular number N and the characteristic 
frequency v calculated from the specific heat at low temperatures 
or from Lindemann’s formula. In these formulae, n is an integer 
and v j the fundamental atomic frequency =21 x 10 12 (sec.'“ 1 ). 

The molecular number 17 of a compound A n Bi>G c is given bv 
the equation N = aN a -f~ 5i7 & 4- cN c , in which 27 a , J7&, and N e are the 
atomic numbers of the component elements. Evidence in support 
of the above formulae connecting 17 and v has been obtained by 
reference to the data for both inorganic and organic compounds. 
The agreement is such that the relations cannot be regarded as 
fortuitous. 



lL 164 ABSTRACTS OF CHEMICAL PATERS. 

It is suggested that the integer n (the frequency number) is 
related to the number of valency electrons which are concerned 
in imparting to the solid its crystalline, structure. H, M. B. 

Glauber f s Period in Amsterdam. W. P. Jorissen ( Ghem . 
Weehblad, 1918, 15, 268—-271),— 1 The register of the Western 
Church at Amsterdam records that “Johan Budolph Glaubar” 
was interred on March 10th, 1670, proving the inaccuracy of the 
statement made by Goossen van Vreeswyck (“ Silvere Bivier,” The 
Hague, 1684, p. 117) that his death occurred on March 19th, 
1670. ' A. J. W. 

Berend Coenders Van Belpen; a Groningen Alchemist 
of the Seventeenth Century. F. M. Jaeger (Ghem. Weekhlad , 
1918, 15, 285—302).—An account of the life, work, and family 
of the alchemist Eerend Coenders van Helpen, a typical landed 
proprietor of the seventeenth century, who was born at Groningen 
in June, 1601, and died at Copenhagen on January 3rd, 1678. 

Willem Homberg. F. M. Jaeger (Ghem. Weehhlad, 1918, 15, 
316—337). —An account, of the life and a list of the publications 
of Willem Homberg, who was horn in Batavia on January 8th, 
1652, and died in Paris on September 24th, 1715. A. J. W. 

Arrangement for Illuminating a Chemical Balance. 
B. D. Porritt (J. Soc . Ghem. Ind 1918, 37, 85t). —A "tubo- 
lit©” metallic filament lamp of 16 candle-power and 8*5 inches 
long is fitted on the top of the balance case; the lamp is enclosed 
in a semi-circular aluminium reflector, which serves to direct the 
light through the glass top of the case on to the beam and to 
screen the lamp from the eyes of the person using the balance. 

W. P. 8. 


Inorganic Chemistry. 


Production of lOxygen ’/Free or almost Free from 
Chlorine. Ceeemische Fabrik GrOnau, Landshoff & Meyer, Emil 
Franks and Friebrich 'Schmiebt (B.B.-P., 299505, 1915; from 
Ghem. Zentr 1917, ii, 508).—By the addition of a small quantity 
of nickel or cobalt in the form of metal, oxide, or salt, the f< first 
period ” of development of oxygen from chlorates or perchlorates 
is prolonged; cerium dioxide also can b© used as catalyst. The 
last traces of chlorine can be removed from the gas by passing 
this through a filter of magnesium oxide, whiting, or anhydrous 
sodium carbonate, which may be distributed over some inert 
material, such as glass wool or asbestos. D. F. T. 



INORGANIC CHEMISTRY, 


ii. 165 


A Hydrogen Sulphide Generator, L. Sattler (/. Lid, and 
Eng. Ghcm.y 1918, 10, 226).—The main generator consists of a 1 ' 
large aspirator bottle the bottom tubulure of which is fitted with 
a straight stop-cock connected with one of the tubulures of a 
three-neck Woulfe bottle. Through the central orifice of the latter 
a tube passes to the bottom of the bottle and is connected by a 
rubber tube to an aspirator bottle placed at a higher level, which 
governs the pressure under which the apparatus works. The third 
orifice of the Woulfe bottle serves for the passage of a siphon tube 
with stop-cock through which the waste acid can be discharged. 
The upper tubulure of the main generator carries a T-picce, on© 
branch of which is connected with a tube dipping under mercury 
forming a safety-valve seal against excessive pressure. The other 
branch of the T-piece leads the generated gas through a stop¬ 
cock to a lead pipe terminating in a perforated coil submerged 
in a washing bottle, through which the washed gas is delivered for 
use. The main generator is charged with about 23 kilos, of iron 
sulphide and the high-level acid reservoir with about 14 litres of 
hydrochloric acid diluted 1:1 by volume. On opening the stop¬ 
cocks leading to and from the main generator, the three-neck 
mixing bottle should be filled with acid, and about 7'5 cm. of the 
acid should remain in the reservoir. J. F, B. 

Synthesis of Ammonia at High Temperatures. Edward 
Bradford Maxted (T., 1918, 118, 168—172).—From a rough 
calculation of the equilibrium between nitrogen, hydrogen, and 
ammonia, made by extending Haber's formulae to temperatures 
above 1000° abs., it appears that increase of temperature leads at 
first to a rapid decrease in the proportion of ammonia until a 
minimum is reached, after which further increases cause the yield 
of ammonia to rise with increasing velocity. It should be possible, 
therefore, to realise a fair production of ammonia by heating 
mixtures of hydrogen and nitrogen to high temperatures and 
suddenly cooling the hot gases. 

The subject has been examined experimentally by igniting mix¬ 
tures of nitrogen, hydrogen, and oxygen in a tube (a) under water, 
so that the hot gases were cooled by the water itself, or (b) cooled 
externally by being made the tube of a Liebig's condenser. The 
direct cooling (a) proved to be far more efficient, and with a mix¬ 
ture of gases in the proportions N :H :0 = 1:43 :20, giving a flame 
with temperature 2580° abs., the yield of ammonia was as much 
as 1*23% at atmospheric pressures. 

For experimental details, see the original. J. O. W. 

Preparation of Carbon Monoxide. Bertram Blount 
(Analyst, 1918, 43, 88).—Fairly pure carbon monoxide, free from 
carbon dioxide, may be obtained by heating a mixture of calcium 
oxalate and calcium oxide. The gas usually contains some sulphur 
dioxide if it is prepared from potassium ferrocyanide and 
sulphuric acid, or carbon dioxide if made from oxalic add and 
sulphuric acid. . W. P. 3. 



1L 166 


ABSTRACTS OF CHEMICAL PAPERS. 


Preparation ol Argon in t3ie Laboratory. Max Bodbnstein 
and Lilx Wachenheim ( Ber ., 1918, 51, 265—-270).-— Samples of 
oxygen prepared from the air usually contain argon, occasionally 
as "much as 3%. The commercial product can therefore be used 
as a source of argon, the oxygen being removed by combination 
with hydrogen. For this purpose, the authors have designed an 
apparatus, which is described and figured in the text. The con¬ 
trol of the process requires a certain amount of manipulative skill, 
but even on the laboratory scale it only takes about two hours 
to prepare a litre of argon. 

The hydrogen and oxygen, supplied from cylinders with good 
valves, are led into a small quartz combustion chamber through 
gas current manometers, the water is then trapped in two con¬ 
densers, and the issuing gas made to pass through a sensitive gas 
current manometer. If this records minimum rate of flow, it indi¬ 
cates that neither oxygen nor hydrogen is being supplied in excess; 
if not, the gases are regulated accordingly. After this manometer 
are placed a hot tube containing copper oxide and copper to trap 
any traces of ixncombined gases, then another condenser for the 
water, and finally an iron gas-washing tube containing calcium 
turnings heated electrically to 600°. This serves to absorb any 
nitrogen that may he present. 

The process is based on a method described bv the Grieslieim- 
Elektron Co, D.B.-P., 295572 of 1913. * J. C. W. 

Production ol Mono-, Di- and Tri-metallic Alkali Per- 
phosphatesandPerarsenates. S. Aschkenasi (D.B.-P., 299300, 
1914; from Chew .. Zertir 1917, ii, 438). —By the addition of the 
necessary quantity of alkali to a. solution of barium peroxide in 
aqueous arsenic or phosphoric acid, barium arsenate or phosphate 
is precipitated, and the filtrate containing the per-salt is then 
evaporated with slight warming and under reduced pressure; an 
aqueous solution of a mixture of sodium peroxide with the primary 
or secondary alkali salts can also be submitted to evaporation. If 
a solution of an arsenate, phosphate, or borate in dilute hydrogen 
peroxide is evaporated to dryness with gentle warming and under 
reduced pressure, the corresponding per-salt, for example, sodium 
perborate, can be obtained with scarcely any loss of oxygen. 

‘ I). F. T. 

^ Influence of Calcium Sulphate on the Corrosive Ac- 
tion of Water on Iron. P. Medinger ( Bei\ , 1918, 51, 270—271). 
—The fact that gas and water mains suffer corrosion particularly 
severely in heavy clays which contain calcium sulphate is explained 
as follows: through the ionisation of the sulphate, the proportion 
of calcium Jons in solution becomes so great that the dissociation 
of the calcium hydrogen carbonate is depressed, and, consequently, 
the production of H and HOO s ions from the free carbonic acid 
is not so much hindered. The enhanced acidity of a solution con¬ 
taining free carbonic acid and calcium hydrogen carbonate con- 
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sequent on the addition of calcium sulphate may he demonstrated 
by means of litmus, J. C. W. 

Iron TrisuIpMde. Werner Mecklenburg and V. Boot ( ZeMsch . 
cmorg. Ohem., 1918, 102, 130—148).—The work of previous 
investigators has left undecided the question of the existence of 
ferric sulphide. The authors have studied the action of hydrogen 
sulphide on ferric hydroxide, of alkali sulphides on ferric salts, 
and of alkali poly sulphides on ferrous salts. When hydrogen 
sulphide is passed for a ,long time (about twelve hours) through an 
aqueous suspension of freshly prepared ferric hydroxide at the 
ordinary temperature in absence of air, the colour of the hydr¬ 
oxide gradually becomes black, and when the reaction is finished, 
the composition of the precipitate corresponds with Fe 2 S s , aq. 
The precipitate contains no sulphur soluble in carbon disulphide 
and is completely decomposed by dilute hydrochloric acid, forming 
ferrous chloride, hydrogen sulphide, and sulphur. Treatment with 
carbon disulphide, however, changes the character of the tri¬ 
sulphide, rendering it partly insoluble in dilute hydrochloric acid. 
The hydrated trisulphide is rapidly decomposed by air, and in 
absence of air it undergoes spontaneous decomposition into ferrous 
sulphide and iron disulphide. It can be completely dried in a 
vacuum over phosphoric oxide. The anhydrous trisulphide is 
pyrophoric if suddenly brought into contact with air, but if 
spontaneous ignition is prevented, it is quite stable. 

By addition of a solution of a ferric salt to excess of sodium 
sulphide solution, a precipitate is produced having the composition 
Fe 2 Sn,3STa. 2 S, and the same compound is formed by the action of 
excess of sodium polysulphide solution on a solution of a ferrous 
salt. The alkali sulphoferrites form dilute aqueous colloidal solu¬ 
tions having a deep green colour. E. H. R. 

Reactions in Mon-aqueous Solvents. II. The Action of 
Chromyl Chloride on Phosphorms Haloids. Harry Shipley 
Fry and Joseph L. Donnelly (,7. Anier, Ohem. Soc 1918, 40, 
478—482).— The action of chromyl chloride on phosphorus di- 
iodide, tri-iodide, pentachloride, and pentabromide in anhydrous 
carbon tetrachloride has been examined. 

"With phosphorus di-iodide, a brown-coloured additive compound, 
CrG 2 Cl 2 ,PI 2 , is precipitated. It is readily decomposed by water 
with liberation of iodine and the formation of a solution contain¬ 
ing phosphate, chromic, chloride, and iodide ions. 

Phosphorus tri-iodide also yields an additive compound, 
Cr0 2 Cl 2 ,PI 3 , which, when dry, consists of a purplish-red powder. 
It is decomposed bv water in accordance with the equation 
2Cr 0 2 CL>,PI s + 4HoO = 4HC1 + 4HI4- 2CrP0 4 +1 2 . 

With phosphorus pentachloride, the additive compound 
Cr0 2 Cl 2? PCl 5 is produced in the form of a yellowish-red powder 
readily decomposed by water. 

It has been previously found (A., 1916, ii, 626) that phosphorus 
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tribrcinide reacts according to the equation 2Cr0 2 Cl2-f3PBrg = 
2CrOCl,POBr s -+- PBr 3 Ci 2 , and the product obtained by interaction 
of chromyl chloride with, phosphorus pentabronnde appears to be 
a mixture of CrOCl,POBr 3 and the additive compound 
Cr0 2 Cl 2 ,PBr 5 . The formation of these substances is presumably 
connected with the fact that phosphorus pentabromide is measur¬ 
ably dissociated into the tribromide in carbon tetrachloride solu¬ 
tion. . IT. M. D. 

Tli© Reaction between Antimony and Solutions of 
Sodium in Liquid Ammonia. Edward B. Peck (J. Amen 
Chem . 'Soc., 1918, 40, 335—347).—Metallic antimony dissolves 
•when brought into contact with a solution of sodium in liquid 
ammonia. ‘The atomic ratio of antimony to sodium in the 
saturated solution increases from about 1*2 for a solution con¬ 
taining 0*005 gram atom of sodium per litre to about 2*3 for a 
solution containing 0*4 gram atom of sodium per litre. For more 
concentrated solutions, the ratio diminishes slightly. The diminu¬ 
tion may be due to the failure to reach equilibrium in the more 
concentrated solutions which are highly viscous, or it may possibly 
be accounted for by the fact that the solution was assumed to 
have the same volume as the ammonia which it contained. 

The observed facts suggest that there are at least two com¬ 
pounds formed, in one of which the ratio Sb:bTa is greater than 
two, whilst in the other this ratio is less than two. 

The electrolytic behaviour of these^ solutions, when subjected to 
the action of a current between a platinum anode and an antimony 
cathode, has also been examined, but the quantitative data clo not 
permit of any definite conclusion. The results show, however, that 
antimony is present in the solutions as anion, and that more than 
one atom of antimony is associated with each negative charge. 

H. D. 

A Mew Metastabl© Form of Antimony Tri-iodide. A, 0. 
Vouknasos (iGompt, rend., 1918, 166, 526—528).—Antimony tri- 
iodide, regarded as trimorphous, may be obtained in a fourth form 
by cooling a hot saturated solution of the red iodide in glycerol. 
It is thus obtained as an amorphous, yellow powder, m, p. 172°, 
at which temperature it steadily passes into the red variety, form¬ 
ing hexagonal crystals. This metastabl©, amorphous form may 
also be obtained from the red form by warming it on a water- 
bath with fifteen times its weight of acetic acid and a little 
potassium acetate. The solution on cooling deposits the yellow, 
amorphous iodide. It may also be prepared from antimony tri¬ 
oxide and potassium iodide by heating them at 100° with an excess 
of anhydrous acetic acid. The last method also applies to the pre¬ 
paration of arsenic, antimony, and bismuth tribromides, and arsenic 
and bismuth' tri-iodides. , W. Gr. 
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Mineralogical Chemistry, 


The Gyrohedral Character of Rock Salt. R. Grosz (■ Centr . 
Min., 1918, 1—19),—The crystal structure deduced by W. H. and 
W. L. Bragg for sodium chloride and other similar salts is stated not 
to be satisfactory. On the one hand it is a holohedral structure, 
whilst there is abundant evidence that the structure of sylvine is 
gyrohedral hemihedral, and that other salts of the same series are 
certainly not holohedral; on the other hand, no account is taken 
of the chemical bonds between individual atoms. By symmetrically 
displacing the centres of gravity of selected atoms in the Bragg 
structure, a number of new structures can be produced having 
gyrohedral or ietartohedral symmetry, and it is claimed that these 
cannot be distinguished by X-ray analysis from the holohedral 
form. If rock salt were tetartohedral, irregularities might be ex¬ 
pected to appear in the Lane radiogram, but such irregularities the 
author has failed to discover. 

It has been shown by Smits and Scheffer (A,, 1917, ii, 78) .that 
it is possible to couple symmetrically the atomic valencies in a 
cubic structure of atoms of two kinds. The coupling leads to the 
formation of cubic aggregates of different sizes according to the 
disposition of the planes of atoms, and these aggregates may be 
regarded as crystal molecules. The structure derived by the 
association of such aggregates affords an explanation of the cubic 
cleavage of rock salt, since at regular intervals there occur in the 
series of {100} planes pairs of planes between which no chemical 
bonds are active. A crystal cleaved along these planes of zero 
affinity would contain no excess of uncombined atoms of either 
kind, whereas in other crystal models the “ ideal ” crystal always 
contains an excess of atoms of one kind. 

The hemihedral character of the crystals of rock salt may also 
be accounted for by making certain assumptions regarding the 
axis and direction of rotation of the valence electrons about the 
individual atoms. E. H. R. 

3t 

Algodonite and Whitneyite. L. H. Borgstrom (Geol For . 
Fork., 1916, 88, 95—100; from Jahrb. Min., 1918, Ref. 11—13). 
—Analyses of algodonite and whitneyite from the Mohawk mine, 
Michigan, gave Cu 84'1 and 87*2% respectively. Melting-point 
determinations in capillary tubes showed a wide interval, sintering 
beginning at 695°, but fusion was complete only at 100° higher. 
These minerals are therefore decomposed before fusion takes place. 
The cooling curves of the fused materials show in each case a 
pronounced break at 688°, that is, near the freezing point (685°) 
of the eutectic Cu s As—Cu. Polished plates of the natural minerals 
and of the fused products were etched with nitric acid and ex¬ 
amined under the microscope. Algodonite was seen to consist of 
almost homogeneous crystalline material with very little metallic 
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copper, whilst whitneyit© contains 3—4% of metallic copper, and 
thus consists of a mixture of algodonite and copper. The fused pro¬ 
ducts in each case consist of a mixture of light grey C%As and 
copper. The electrical resistance in ohms for rods 1000 mm. long 
and 1 sq. mm. cross-section is for whitneyife 0*341 and 0*335, for 
algodonite 0*415, and for the fused materials 0*469 and 0*634 
respectively. Although not indicated on the cooling diagrams of 
copper-arsenic fusions, the copper arsenide, Cu c As (algodonite), 
therefore exists, but is only stable below the point of fusion. On 
the other hand, the arsenide Cu 9 As (whitneyite) has no existence. 

L. J. S. 

Spectral Investigation of the Composition of Goyaziie, 
A. be Gramont (Bull. Soc. frang . Min., 40, 26; from Ghem. 
Zentr 1917, ii, 825).—According to spectral observations, calcium, 
strontium, and probably aluminium are characteristic constituents 
of goyazite. H. M. D. 

Meerschaum from Kraubat y Styria. H. Lextmaier 
(. Sitzungsber. K. A had. Tlhhs. Wien, Math.-Nat. El., Abt. I, 1915, 
124, 163—180; from JaJirb. Min., 1918, Ref. 21—22).—The meer¬ 
schaum occurs as bands 1 mm. to 20 dcm. thick in massive magne¬ 
site. It is white, yellow, or green, and either earthy (being then 
mixed with magnesite), or compact with large-conchoidal fracture. 
Analysis of the latter variety gives the formula 2Mg0,3Si0 3 ,4H 2 0, 
About half of this water is lost over sulphuric acid at 20°, and is 
reabsorbed from a moist atmosphere to the extent of 37*56% H 2 0 
after 144 hours. At 100° the loss is 9*72%, and at 450° it is 
18*17%. Since 2H 2 0 is more closely held, the formula is written 
2Mg0,3Si0 2 ,2H 2 0, any extra water present depending on the 
vapour tension of the, surrounding atmosphere. The meerschaum 
and magnesite have probably originated by the action of carbonated 
waters on serpentine. When fused, the meerschaum gives rise to 
an enstatite containing an excess of silica (MgO :Si0 2 = 7 :9), which 
is probably held in solid solution. L. J. S. 

The Identity of Shattuckite and Plancheite. F. Zambonixi 
(Com.pt. rend., 1918, 166, 495—497).-^The mineral shattuckite as 
described by Schaller (J. Washington Acad. Sd., 1915, 5, 7) and 
the mineral plancheite as described by Lacroix (A., 1908, ii, 508) 
possess the same optical and crystallographic properties, although 
differing slightly in their chemical analyses. As a'.result of the 
examination of a specimen of plancheite, the author has obtained 
analytical data in agreement with those for shattuckite and for 
the composition 2CuSiO s ,BoO, and h© considers that these two 
minerals are identical and that the older name plancheite should 
be retained. W. G. 

Gedrite from the Tatra Mountains, Hungary, W. Pawlica 
(Bull. Acad. ScL Cracow, Cl. Sc. Math, et Nat., Ser. A, 1915, 
18—25; from JaJirb. Min., 1918, Ref. 19—20),—Analysis I is of a 
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gedrite-gneiss from the Gewont ]>eak, containing quartz (41*3 mol. %), 
plagioclase (a basic oligoelase, Ab 72 An 2S , 35*3), gedrite (13*0), 
biotite (5*1), ilmenite (1*3). The gedrite (anal. II, mean of three) 
forms black, orthorhombic prisms i -—3 on. long and 0*1 mm. thick 
with distinct pleoehroism, bluish-green to pale green. The high 
percentage of fluorine and water is not accounted for by the 
ordinary formula, but in Penfield’s amphibole formula it figures 
in the molecule, (F,H0) 3 Mg(Al,Fe /// )Si0 5 , which is here present 
to the extent of 39*6%, with the metasilicate molecules, MgSiCh 
(26*6), FeSiO* (25*7), CaSiO s (7*2), and Na 2 Si0 3 (0*9%). 



SiCL. TIQ, 

. P 2 0 3 . 

A1,0 3 . Fe 2 O r 

FeO. 

MnO. 

Cat). MgO. 

I. 

69-82 1-24 

0*18 

12- 

■70 2*32 

2*78 

0*12 

2*96 2*47 

II. 

41-59 0-97 

0*16 

12- 

•Si 5*90 
H.,0 

14*81 

E>0 

trace 3*55 15*13 

Total less 


K,C. 

Xa,0. 

F. 

< 105°. 

> 105°. 

O for F. 

, Sp. gr. 


I. 0*40 

3*27 

0-17 

0*23 

1*30 

99*89 

3-240 


II. 0-12 

0-43 

2-34 

0’86 

1*68 

99*42 

2*701 

L. J. S. 


Iron Silicate Ores of the Diabase and Schalstein Zone 
between Sternberg (Moravia) and Bennisch (Austrian 
Silesia). Franz Kretschmer ( Jahrb . Min., 1918, 19—42).—A 
detailed account is given of the characters of these ores as seen in 
micro-sections, an account of their chemical characters having 
been sent for publication in Arch. LagerstattenforschBerlin , 
The dense, chloritic minerals of which these ores are composed 
include thuringite and moravite (A., 1906, ii, 458), and two new 
species, viridite and rnackensite, differing from the former in con¬ 
taining more iron (respectively ferrous and ferric), and correspond¬ 
ingly less alumina. Yiritfite contains only 4*49% AL>0 3 , and approx¬ 
imates to the end-member 4FeG,2Si0 2 ,3Xl 2 0. It is a compact, leek- 
green ore, D 2*89, H 3—34, and under the microscope is seen to 
consist of minute needles and scales with pearly, micaceous cleavage. 
Macke unite contains 6*14% AL>0 3 (in part due to the presence of 
admixed thuringite), and approximates to the end-member, 
Fe. 2 0 3 ,Si0 2 ,2H 2 0, of the thuringite series. It is compact, iron- 
black to greenish-black, D 4*89, H 3—3|-, and under the micro¬ 
scope shows colourless or brownish-green needles surrounding shreds 
of thuringite and grains of calcite and magnetite. Locally, the 
magnetite is present in. greater relative amount, but ores of this 
character are not abundant. L. J. S. 


Analytical Chemistry. 


Increasing the Delicacy of Delivery of Burettes. Ewart 
H. Merritt (Analyst, 1918, 43, 138).—Both the inside and the 
outside of the jet of the burette are coated with a thin film of 
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paraffin (m. p. about 55°); the number of drops per c.c. delivered 
by the burette may be thus increased from twenty to forty, 

W. P. S. 

A New Process of Quantitative Analysis. Alberto Betim 
Paes Leme (Compt. rend., 1918, 166, 465—467).'—The method is 
a spectrographic one, using a screen having a narrow, horizontal 
opening and travelling with a constant velocity in a vertical direc¬ 
tion during the vaporisation of a known weight of the mineral 
containing the element to be estimated. The width of the open¬ 
ing and the velocity of the screen are equal. A given ray for the 
element is adopted once and for all, and the time during which it 
is visible is determined. An example is given, aluminium being 
the metal to be estimated. W. G. 

Detection of Small Quantities of Chlorine in Iodine. 
J. Pinkhoe (. Pharm . WeeJcblad, 1918, 55, 236).—The presence of 
chlorine in iodine between and 2% can be detected by neutral¬ 
isation with thiosulphate and precipitation with barium nitrate 
of the sulphate formed. A, J. W. 

Estimation of Chlorides in Blood. Marcel Dugardin 
(Ann. Chim. anal., 1918, 23, 59).—Ten c.c. of the serum are 
mixed with 10 c.c. of 20% trichloroacetic acid solution, the mixture 
is filtered, and 10 c.c. of the filtrate are diluted with 25 c.c. of 
water, then acidified with 5 c.c. of nitric acid, and the chloride is 
titrated by Yolhard's method. W. P. B. 

[Estimation of Sulphur in Ores, etc,] P. G. Hawley 
(Eng. and Min. J., 1918, 105, 385—386).—-A method is described 
for estimating sulphur gravhnetrically in ores and furnace products 
by oxidation to sulphate and precipitation as barium sulphate, 
which avoids the difficulties usually experienced in oxidising mattes 
* and calcines, or ores containing much copper or zinc sulphide. 
The oxidising mixture employed is a 20% solution of sodium 
chlorate to which is added a small quantity of a mixture of equal 
parts of bromine and glacial acetic acid, followed by an equal 
volume of nitric acid nearly saturated with potassium chlorate. 
[For details, see Ind., May,] W. F. F. 

Some Limitations of the KjeMahl Method. Harvey 0. 
Brill and Francisco Agcaoili (Philippine J. Sci., 1917, 12a, 
261—265).—The Kjeldahl method yields low results when applied 
to the estimation of nitrogen in pyridine, piperidine, quinoline, 
tsoquinoline, hydroxyquinoline, pyrrole, and sometimes in nicotine; 
this is possibly due to the formation of sulphonic derivatives, which 
resist decomposition. In the case of pyridine, the Gunning-Arnold 
method gives trustworthy results if the heating is prolonged for a 
considerable period (four hours) after the solution has become 
clear. Low results are always obtained when sodium sulphate is 
used in place of potassium sulphate for 'raising the boiling, 'point 
of the mixture. [See, further, Ind., 225a.] ■ ■W. Pi, S*' 



ANALYTICAL CHEMISTRY. 


ii. m 


KjeMahTs Method for the Estimation of Nitrogen. 
Eduard Salm and Siegfried Prager (Chem. Zeii 1918, 42, 
104—105).—The addition of zinc dust is necessary in the distilla¬ 
tion of the ammonia obtained by digesting a nitrogenous substance 
with sulphuric acid and mercury or with sulphuric acid, phos¬ 
phoric oxide, and mercury, if potassium sulphide is not added 
to the sodium hydroxide. If potassium sulphide is used, zinc 
turnings may be used in place of zinc dust. The results obtained 
are too low if the zinc is omitted or replaced by aluminium. [See, 
further, Ind., May.] W. P. S. 

Foam Inhibitor in the Van Slyke Amino-nitrogen Method* 
H. H. Mitchell and H. C. Eckstein (J. Biol . Chem 1918, 38, 
373—375).—The formation of foam during the liberation of 
nitrogen in the Van Slyke apparatus is prevented by the addition 
of two or more drops of diphenyl ether, which is readily synthesised 
from bromobenzene and potassium phenoxide (Ullmann and 
Sponagel, A., 1905, i, 844). H. W. B. 

Alkalimetric Estimation of Phosphorus in Iron and Steel* 
Nikolaus Czako (Chem. Zeit 1918, 42, 53—54). — When the 
yellow ammonium phosphomolybdate precipitate is dissolved in a 
known excess of sodium hydroxide solution and the excess then 
titrated with standardised nitric acid, it is recommended that the 
latter be standardised against potassium hydrogen carbonate. The 
potassium hydrogen carbonate value of the acid is then multiplied 
by 0*013481 to obtain the phosphorus value. W. P. S. 

Separation of Phosphorus from Vanadium* Alfred 
Kropf (Chem. Zeit., 1917, 4;1, 877—878, 890—891).—One gram of 
the alloy containing phosphorus and vanadium is dissolved in aqua 
regia, the solution evaporated to dryness, the residue heated gently, 
then cooled, boiled with the addition of 20 c.c. of hydrochloric 
acid (D IT2), diluted to 60 c.c., and filtered to separate silica. 
The filtrate is treated with 15 c.c. of ammonium citrate solution 
(prepared by neutralising 1 kilo, of citric acid with ammonia and 
diluting the solution to 5 litres), and boiled for three minutes to 
reduce the vanadic acid; after the addition of 30 c.c. of 40% 
ammonium nitrate solution and 10 c.c. of nitric acid (D IT8), the 
phosphoric acid is precipitated with molybdic acid reagent. In 
the case of ores, the sample is fused with a mixture of sodium and 
potassium carbonates, or sodium carbonate and potassium nitrate, 
the mass dissolved in water, filtered, and the filtrate treated as 
described. If arsenic is present, it may be separated from the 
vanadium and phosphorus by treatment with hydrogen sulphide, 
or the phosphorus, together with some of the vanadium, may be 
precipitated as hydrated aluminium phosphate, and thus separated 
from the arsenic. W. P. S. 

, ;/ Spectroscopic Detection of Boron. A. db Gramont (CompL 
rend., 1918, 166, 477—480)—Boron may be readily detected if 

: COOT, ii* 10 , 
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present to the extent of 1 in 10,000 by means of the ray A 3451*2 
and the doublets A 2497*82 and 2496*87, shown in the condensed 
spark spectrum. W. G. 

Gasometric Estimation o! combined Carbon Dioxide. 

W, Mesteezat (Ann. Ghim . anal,, 1918, 23, 45—47).—A method 
for the estimation of carbon dioxide in a mixture containing a 
carbonate and a hypochlorite consists in treating a portion of the 
sample with sulphuric acid and measuring the volume of the 
liberated carbon dioxide after the chlorine has been absorbed by 
oil of turpentine. The estimation is carried out in an ordinary 
calcimeter, but a tube containing a plug of cotton wool impregnated 
with oil of turpentine is placed between the reaction flask and the 
gas-measuring burette. [See, further, Ind,, May.] W. P. S. 

Estimation of Potassium. Bertram Blount ( Analyst , 1918, 
43, 117—120).—Bor the estimation of potassium in siliceous rocks, 
clays, etc., the material is decomposed with hydrofluoric and 
sulphuric acids, iron, aluminium, manganese, and calcium are 
removed from the solution in the usual way, sulphuric acid is 
separated by treatment with barium hydroxide, and the solution 
is evaporated to obtain the mixed sodium and potassium chlorides. 
The quantity of potassium is then estimated by the platinum 
chloride or perchlorate method. 

W. P. S. 

Calcium in Man, I. Estimation of Calcium in tb© Blood. 
W. H. Jansen (Zeitsch, physiol. Chern 1918, 101, 176—192).— 
The blood (10 c.c.) is dried and incinerated. The ash is dissolved 
in hydrochloric acid, nearly neutralised with ammonia, and the 
iron and phosphorus removed by boiling with ammonium acetate. 
The calcium is subsequently precipitated as oxalate from the care¬ 
fully neutralised filtrate. The precipitate is collected, and, after 
ignition in the usual way, the residual calcium oxide is estimated 
by dissolving in a known volume of A/100-kydrochloric acid and 
titrating the excess with alkali or by dissolving in 15 c.c, of N j 100- 
hydrochloric acid, adding 25 c.c. of water, 2 c.c. of a 10% potassium 
iodide solution, 4 drops of a 4% potassium iodate solution, and 
2 drops of a 1% starch solution in 20 % potassium chloride solution, 
and then titrating with JS 7 j 100-thiosulphate solution until the blue 
colour just disappears. H. W. B. 

Estimation of Hardness of Water by the Method of 
Wartha~Pfeilfer, Wagner (Zeitsch. offentl. Glmrn ,, 1917, 23, 
375-—379. Compare A., 1914, ii. 490),—This method yields more 
trustworthy results,, particularly in the case of waters containing 
relatively large quantities of magnesium salts, if the amounts of , 
sodium carbonate and sodium hydroxide in the reagent are 
increased to 14*5 grams and 8*01 grams per litre, respectively. 

W. P. S. 
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Estimation of Sulphur and Copper Oxide, C. G. Maiee 
(Eng. and Min. J., 1918, 105, 372—373).—For estimating the 
proportions of copper sulphide and “oxide” or soluble copper in 
a sample of copper ore, especially for use in flotation processes, the • 
ore is heated with 4% sulphuric acid at 80—90°. the mixture cooled, 
and clean mercury added and mixed thoroughly with the residue 
so that it amalgamates with the metallic copper present or reduced 
from cuprous oxide. The solution is filtered, and the copper 
determined separately in the filtrate and residue, preferably by the 
iodide method. The copper in the residue represents the sulphide 
and that in the solution the “ oxide ” or soluble copper. [See, 
further, Ind May.] W. F. F. 

Copper Dicyanodiaml.de and its Use in Analysis, H. Gross- 
mann and J. Mannheim ( Ghem . Zeit.. 1918, 42, 17—19).—Copper 
may be precipitated by treating a solution of one of its salts with 
concentrated dicyanodiamide sulphate solution, rendering the mix¬ 
ture slightly ammoniacal, heating it to boiling, and then adding 
sodium hydroxide solution until the blue colour changes to reddish- 
violet. After cooling, the red precipitate is collected, washed with 
cold water, and dried at 120°; it contains 23*92% of copper. As 
the precipitate is slightly soluble in water, all the solution used 
should be concentrated. Nickel may be precipitated in a similar 
way (compare A., 1907, ii, 819), and the method may be used for 
the separation of copper and nickel from zinc" aluminium, 
chromium, arsenic, lead, and antimony. In exceptional cases, 
where the introduction of alkali into the solution is not desired, 
dimethylamine may be used in place of sodium hydroxide to pre¬ 
cipitate the copper and nickel compounds. W. P. S. 

Analysis of Aluminium Alloys. Bernard Collett and 
William Began (J. Soc . Ghem. Ind., 1918, 37, 91 —94t).— 
Methods are given for the estimation of copper, iron, nickel, man¬ 
ganese, zinc, magnesium, and silicon in aluminium alloys such as 
are used in the construction of aircraft and other engines of war¬ 
fare. In cases where the alloy contains only copper (10 to 15%) 
and manganese (1%) in addition to aluminium, the copper may be 
estimated volumetrically by the iodide method; in other alloys it 
is estimated gravimetrically by precipitation as sulphide by thio¬ 
sulphate, the sulphide being subsequently ignited and weighed as 
oxide. The original should be consulted for the details of the 
methods recommended for the estimation of the other constituents. 

W. P. 8. 

Volumetric Estimation of Manganese by means of Sodium 
Arsenite. Feed Ibbotson (Ghem. News, 1918, 117, 157—158).— 
When permanganate solution containing nitric acid is titrated with 
sodium arsenite, solution, the latter has a reducing value-about 33% 
in excess of the value it has when used against potassium per¬ 
manganate solution alone. This appears to be due to the forma¬ 
tion of manganic compounds in the presence of'nitric acid. [Bee. 
further, Ind., May.] • , * *' ; P", 6. . 
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tains ethyl alcohol) with permanganate, and the colorimetric 
estimation of the* formaldehyde thus obtained by oxidation under 
standard conditions by magenta-snlphnrons acid solutions. 

A new method is also given for determining the presence of 
methyl alcohol when it is only present in small quantities. The 
essential process consists in the fractional separation of the mixed 
methyl and ethyl alcohols by potassium carbonate. The alcohol 
separated first by incomplete saturation with the carbonate con¬ 
tains scarcely any methyl alcohol. After separation of fractions 
containing only minute amounts of methyl alcohol, the residue is 
distilled. The distillate is fractionated, and the first fractions are 
redistilled. These fractions are again redistilled, the* earlier frac¬ 
tions only being retained. A fraction is finally obtained which is 
rich in methyl alcohol, and this, after drying over calcium oxide, is 
converted into iodides, from which a fraction rich in methyl iodide 
can be separated. 

It is shown that the methyl alcohol in certain spirits is derived 
chiefly from the pectin substances, from which 10—11% of methyl 
alcohol can he separated by treating with dilute sodium hydroxide. 

The lignins of wood also yield methyl alcohol, but this is not 
eliminated so readily as that of pectins. It can be obtained in 
various fractions by treating the wood first with sodium hydroxide 
to eliminate the pectin alcohol, and then with graded strengths of 
sulphuric acid. Each filtrate obtained in this way is then treated 
with 70% sulphuric acid, and the methyl alcohol in the distillate 
is estimated, as well as the methyl alcohol in the distillate, before 
treatment with the 70% acid. 

The methyl alcohol of the pectins and lignins was determined in 
a large number of different kinds of woods, etc. 

An investigation was also made of the effect of ingestion of sub¬ 
stances containing pectins. The ingestion of pectin-containing sub¬ 
stances caused a small increase in the excretion of methyl alcohol 
in the urine, which was much more marked when ethyl alcohol was 
ingested at the same time. It was suggested that certain symptoms 
found in the drinkers of spirits may be due to the methyl alcohol 
contained therein. [See also Ind. y May.] S. B. S. 

Estimation of Glycerol by Wagenaar’s Method. J. H. M- 
Beckers and I. M. Kolthoff ( Pharm . Weehblad, 1918, 55, 
272—281).—Wagenaar’s method of estimating glycerol (A., 1911, 
ii, 663) gives results dependent on the composition and tempera¬ 
ture of the liquid. Methyl alcohol is without influence on the 
reaction, but the presence of ethyl alcohol, haloids, nitrates, and 
to a less degree sulphates, is deleterious. With fats, it is best to 
saponify with methyl-alcoholic potash and remove the fatty acids 
1 with the minimum quantity of sulphuric acid, A. J. W. 

Estimation of the Amount of Water in'Glycerol, I, M. 
Kolthoff (Pham, Weekblad 1918, 55, 304—307).—An .account 
of a method of estimating the percentage of water ' in glycerol by 
. observing the temperature rang© of complete miscibility of mixtures 
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of the sample and aniline. A table showing the corresponding 
percentages of water is given. A. J. W. 

Methylene-Bine a Sensitive Reagent lor the Detection of 
Picric Acid in Urine. Rozier (Bull. Sci. Pharmacol , 1917; 
from Ann. Ohim, anal., 1918, 28, 63).—The urine is treated with 
normal lead acetate and filtered; 4 c.c. of the filtrate are placed 
in a test-tube, one drop of 0*5% methylene-blue solution is added, 
and the mixture is shaken with 1 c.c. of chloroform. After 
separation, the chloroform layer has a green colour if picric acid 
or picramic acid is present in the urine; in their absence, the 
chloroform is coloured blue. The test will detect the presence of 
2 mg. of picric acid per litre of urine. W. P. S. 

Colorimetric Estimation of Picric Acid and its Derivatives 
in Body Fluids. X. Lapqrte (Bull. Soc. Pham. Bordeaux , 1917, 
No. 3; from Arm. Ghim. anal. , 1918, 23, 64).—A definite volume 
of the fluid (which should be diluted or concentrated so that it 
contains about 0*01 gram of picric acid per litre) is neutralised 
and treated with 0*5 c.c. of ferrous sulphate-tartaric acid reagent 
(compare A., 1917, ii, 158) and 1*5 c.c. of ammonia; these quanti¬ 
ties of reagents are required for each 10 c.c. of the sample. The 
coloration obtained is compared with that produced by a known 
amount of picric acid under the same conditions. W. P. S. 

Estimation of Cholesterol. I. LifschOtz ( Zeitsch. physiol. 
Ghem., 1918, 101, 89—98).—The author finds that the method 
described by Windaus (A., 1909, i, 172) for recovering the 
cholesterol or similar component from the digitonin-cholesterol 
complex is unsatisfactory. By the following procedure, a quanti¬ 
tative separation is effected. About 0*5 gram of the anhydrous 
complex is weighed out and boiled with 5 c.c. of acetic anhydride 
for twenty to thirty minutes under a reflux condenser. The hot 
liquid is poured into about 80 c.c. of water. After the product of 
the reaction has solidified, it is collected, washed, and dried in a 
vacuum. It is now removed as completely as possible from the 
filter paper, transferred to a small flask, dissolved in 10 c.c. of 
90% alcohol, and mixed with 10 c.c. of 1% aqueous sodium hydr¬ 
oxide. The resulting emulsion is boiled for two and a-half to 
three minutes, cooled, diluted with water, acidified, and extracted 
with ether. The cholesteryl acetate dissolves in the ether, whilst 
the digitonin remains in the dilute alcohol. After evaporation of 
the ether, the cholesteryl acetate is hydrolysed with alcoholic 
potassium hydroxide, and the free cholesterol or similar compound 
extracted by ether, weighed, and subsequently identified in the 
usual way. H. W. B. 

Detection of Acetone in Urine. Hans Trunkel (Pharr®. 
Zeit 1918, 63, 104—105).—Legal’s nitroprusside test is trust¬ 
worthy and gives the, best results when applied as a ring test. Two 
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c.c. of the urine are mixed with ten drops of 20% sodium nitro- 
prusside solution and 1 c.c. of acetic acid, and 2 c.c. of ammonia 
are poured on the surface of the mixture; if acetone is present, a 
violet-red zone appears at the junction of the two liquids. 
Reichardtfs test (A., 1916, ii, 119), in which the acetic acid of the 
Legal test is replaced by ammonium chloride, is less trustworthy, 
since a feeble coloration is obtained in the absence of acetone. It 
is not necessary for the nitroprusside solution employed to be 
freshly prepared; the solution, if made with the pure salt, keeps 
almost indefinitely. “ W. P. S. 

Estimation of Pyridine Bases in Ammonia and its Saits. 
T. F. Harvey and C. F. Sparks (/. Soc, Ghem . Ind,, 1918, 37, 
41— 43t). —The pyridine is precipitated as periodide from a 
sulphuric acid solution of the sample (ammonia, ammonium 
carbonate, or other salt) in the presence of sodium chloride, the 
periodide is converted into sulphate, and the latter titrated with 
alkali'solution. When sufficient sodium chloride is added, 1 mg. 
of pyridine in 200 c.c. of N /2-sulphuric acid is precipitated com¬ 
pletely as periodide. The method in detail is as follows; Fifty c.c. 
of the sample of ammonia (D about 0*885) is treated, in a separating 
funnel provided with a plug of cotton wool above the tap, with 
100 c.c. of lOA-sulphuric acid, the mixture being cooled during the 
addition of the .acid. Fifty grams of sodium chloride are then 
dissolved in the mixture, and 10 c.c. of iodine solution (iodine, 
13 grams, and potassium iodide, 13 grams, per 100 c.c.) are added. 
The mixture is shaken, and, after fifteen minutes, the liquid por¬ 
tion is forced through the cotton ’wool filter; the precipitate is 
washed with 20 c.c. of a mixture of IQA-sulphuric acid, 10 c.c., 
water, 190 c.c., and iodine solution (see above), 10 c.c., then decom¬ 
posed by a slight excess of saturated thiosulphate solution, diluted 
to about 20 c.c., and neutralised with N /l-sodium hydroxide solu¬ 
tion, using methyl-orange as indicator. Phenolphthalein is then 
added, and the pyridine sulphate titrated with Nj 10-sodium hydr¬ 
oxide solution ; 1 c.c. of the latter is equivalent to 0*0079 gram 
of pyridine. The solution employed for washing the periodide pre¬ 
cipitate should be made about eighteen hours before using and be 
filtered if necessary. W. P. S. 

Colour Reactions in the Chemico-legal Examination of 
Bloodstains. Luciano P. J. Palet and Amancig Fernandez 
(Anal, Soc . Quint, Argentina, 1917, 5 , 177—184).—A review of the 
various colour tests proposed for the identification of blood¬ 
stains, A. J. W. 
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The Optics of Disperse Systems. I. I. Lifscritz (Rollout 
Zeitsch ., 1918, 22, 53—57).—A general discussion of the optical 
properties of disperse systems, including the absorptive power, the 
refractivity, and the rotatory power of optically active colloids. 

H. M. D. ■ 

. The Relation between the Degree of Supersatupation, the 
Refractive Index and the Temperature of Sugar Solutions. 
E. V. Miller and E. P. Worley (J. Soc. Glum . hid., 1918, 37, 
98— 103t). —Measurements have been made of the refractive index 
of supersaturated solutions of sucrose with the object of deter¬ 
mining the influence of temperature and concentration on the 
refractive index between 30° and 75° and between 72% and 81% 
of sucrose, which range of concentration is of technical importance. 
The results obtained show that the refractive index, in its depend¬ 
ence on the temperature t and the percentage concentration p, 
can be satisfactorily represented by the equation r = 1*28534 — 
0*0001241 £ 4 - (0*00263 — 0*0Q0QQ1267£)p. This equation may be 
written in an alternative form, in which r is represented as a func¬ 
tion of the temperature and the degree of supersaturation s, the 
relation between p and s being given by p=100(& + s)/100 + $-Mv 
in which S represents the number of parts of sucrose per 100 of 
water in the saturated solution. A table is given showing the 
values of the refractive indices of solutions for s = 0 to s=110, and 
for temperatures ranging from 43*3° to 76*6°. H. M. D. 

The Arc Spectrum of Europium and a Mew Element, 
Eurosamarium, between Europium and Samarium. Josef 
Maria Eder (Sitsungsber. K.K. A had. TFm. Wien, 1917, IIa, 
126, 473—531; from Glum. Zentr 1918, i, 70—71).—Europium 
imparts a fine red colour to the electric arc, and its characteristic 
groups of lines are very bright and easily distinguished. The 
author has examined the photograph of the spectrum of on© of 
TJrbahTs preparations, which * proved to be remarkably pure, and 
has also tested two samples supplied by Auer, the one being a 
europium fraction related to gadolinium and the other a specimen 
akin to samarium. In these, he has measured 1171 europium lines 
between 7370 and 2373. The lines which were obtained with the 
material quite free from, samarium included some which are 
ascribed to a new element, eurommarium, and these are tabulated 
in the original. J. 0. W. 

Atomic Weights of the Elements in Nebulae. J. W„, 
Nicholson (Month. Not. Roy. Astr. Soc., 1918, 78, 349—362).— 
A theoretical paper in which equations are derived for the periods 
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of vibration of atoms with a single ring of electrons. These equa¬ 
tions, in combination with the wave-lengths of the principal lines 
in the spectrum of nebulium, give for mjM the value 0'000415, 
in which m is the mass of an electron and M the mass of the atom. 
Assuming that for hydrogen mjE — 0*000545, the atomic weight 
of nebulium is found to be 1*31, with a possible error of one unit 
in the second decimal place. H. M. J). 

The Shifting of Radioactive Equilibria under the 
Influence of Fluorescein, H. Zwaardemak.ee (. Proc . K Akad . 
Wetensch. Amsterdam, 1918, 20, 768—772. Compare A., 1917, 
i, 241).—-The antagonism between potassium and uranium in their 
influence on the pulsation of the frog's heart is found to* be appreci¬ 
ably affected by the addition of fluorescein in the sense that a 
larger quantity of potassium is required to antagonise a given 
quantity of uranium if fluorescein is added to* the solution. The 
displacement produced by fluorescein is in the same direction as that 
which, according to observations on summer and winter frogs, is 
produced by a rise of temperature, H, M. D, 

Radioactivity of Waters of the Mountainous Region of 
Northern Luzon (Philippines), George W. Heise (Philippine 
J . ScL, 1917, 12, [A], 293—307).—In continuation of previous work 
(Wright and Heise, A., 1917, ii, 560), the author has examined 
the waters of a number of springs and wells in northern Luzon. 
The region shows evidence of recent vuleanism. The data are not 
yet numerous enough to warrant general conclusions, but they do 
not confirm the usual observation that radioactivity is most common 
among waters from volcanic regions, or at least among thermal 
springs. Of the numerous salt springs and hot springs examined, 
none showed high radioactivity. The most active waters were rich 
in calcium and magnesium, indicating an origin in calcareous 
material. High activity was found only in waters from a small 
district (Ifugao), and was probably due to the presence of local 
deposits of radioactive material. J. H. L. 

Constancy in the Radioactivity of certain Philippine 
Waters. George W. Heise (Philippine J. ScL , 1917, 12, [A], 
309—'311),—Measurements of the radioactivity of the water of a 
Philippine spring at different periods of the year showed no appreci¬ 
able changes, in spite of great variations in the rate of flow of 
the spring. The composition of the water is substantially the 
same as in 1890. J. H. L. 

.Extrapolation of Conductivity Bata to Zero Concentration. 
James ^ Kenbaxl (J. Amer . Ghent . Soc. } 1918, 40, 622—623),— 
Polemical, in which the author claims priority over Washburn 
(this voh, ii, 55) in the method employed by the latter for the 
calculation of the zero concentration values of, conductivity data. 
■[SeeT., 1912,, 101,1279, 1291.] J, F. S. 
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Electrolytic Dissociation in Solvents with Low Dielectric 
Constants, Y. A. Plotnikov [Reprint ),-—From theoretical 
considerations and the results of conductivity measurements on 
various solutions, the following conclusions are drawn. Solvents 
with low dielectric constants are capable of forming solutions show¬ 
ing high electrical conductivity. The conductivity of a solution 
depends to as great an extent on the solute as on the solvent; these 
two must he in peculiar electrochemical correspondence in order 
that they may yield a conducting solution. The phenomenon of 
electrical conductivity in a solution cannot be explained by any 
definite property of the solvent conditioning its dissociating 
capacity; electrochemical investigation of a solution has to deal 
with a conducting kC couple.” Electrochemical correspondence is 
explained as due to the resonance of the movement of the solvent 
molecules with the ionic vibrations of the electrolyte. T. H. P. 

Electrochemical Potential and the Periodic Law, 
J. C. Thomlinson (Ghent. News , 1918, 117, 176).—The relation 
between electrochemical potential and the position of the elements 
in the periodic system is demonstrated by means of a curve. In 
this curve, starting with the most electropositive element, caesium, 
the elements follow the order caesium to lithium (as in group I), 
barium to magnesium (as in group II), "aluminium, chromium, 
manganese, zinc, cadmium, iron, cobalt, nickel, hydrogen. The 
non-metals then continue the curve, and these, after silicon, carbon, 
and boron, all occupy positions in the upper right-hand corner of 
the periodic table. J. P. S. 

The Passivity of Chromium. A. H. AY. Aten (. Proc . K. 
A.had. Wetensch. Amsterdam, 1918, 20, 812—823).—The values 
recorded in the literature for the potential of the chromium elec¬ 
trode are very divergent, and this is supposed to be connected with 
the tendency of the metal to assume the passive condition. Elec¬ 
trodes were prepared from chromium obtained by Goldschmidt's 
method, by the electrolysis of solutions containing a mixture of 
chromic sulphate and chromic acid, and by the electrolysis of solu¬ 
tions of chromic chloride. These were brought into contact with a 
0*3 molar solution of chromous sulphate and combined with a 
normal calomel electrode. 

The results obtained indicate that the potential of chromium 
in contact with chromous sulphate solution is about —0*75 volt, or 
— 0*47 volt when referred to the hydrogen electrode. This active 
potential value is only attained when hydrogen is present in the 
metal in sufficient quantity. The hydrogen appears to act as a 
catalyst in promoting the establishment of the electrode 
equilibrium. H. M. D. 

Potential Measurements on the Copper-Nickel Series 
of Alloys and some observations on Brasses. FTewell 
T. Gordon and Donald P. Smith (J. Physical Ghem 1918, 22, 
194—215).—A study of the factors affecting the potential differ-* 
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ence between a binary (solid) &lloy and an electrolyte containing 
the corresponding ions (see A., 1916, ii, 214). With copper-zinc 
alloys, no treatment employed was sufficient to ensure reproduci¬ 
bility or constancy in the “steady” potential finally attained, but 
copper-nickel alloys are shown to be very regular in electrochemical 
conduct, and the potential values are reproducible and constant 
for many hours. 

Six ingots of copper-nickel alloys, containing 6*8, 10*9, 65*5, 
74*3, 83*4, and 94*7% of Cu were carefully prepared, and a small 
test-piece 2 x 2 x 2J mm. cut from each, the end surface of each 
bar forming a portion of a horizontal plane passing through the 
middle of the ingot, and this was the part exposed afterwards to 
the electrolyte. Each piece was annealed in an atmosphere of 
nitrogen, the first two at 218° and the others at 600°. The electro¬ 
lytes employed were all ]V jl -solutions of copper and nickel 
sulphates combined, and some contained in addition Nj 1-sodium 
sulphate. All potentials were measured at 25° against a normal 
calomel electrode by means of a potentiometer and a galvanometer. 
For some time after immersion the potential changes rapidly, but 
after some hours a steady value is reached, which afterwards remains 
constant within 3 millivolts during the period of observation. It 
is found that carefully annealed specimens give the most constant 
results, and although there are no regular differences between the 
steady potentials of surfaces annealed and treated with emery, yet 
the latter exhibit greater accidental variations. Polished surfaces 
have a greater tendency to give ions to the solution. With alloys 
from a given ingot, and also with ingots of a similar composition, 
it was found that the steady potential is definitely determined by 
the composition of the electrolyte. The potential differences ex¬ 
hibited are expressible by a relation which is linear both with 
respect to alloy composition and to the logarithm of electrolyte 
composition. 

It is shown that copper sulphate concentration may be employed 
without any sacrifice of accuracy in the representation of the 
empirical results in place of the cupric ion concentration required 
by Nernst's thermodynamic theory, provided the constants of the 
equation are altered. B. 1ST, 

The Lead Electrode* II. Frederick H. Getman (J. Amen 
Ghent. Soc. f 1918, 40, 611—619).—Since the publication of the 
previous paper (A*, 1916, ii, 287), the question of the possible 
allotropy of lead has arisen. The present work was undertaken to 
furnish an answer to this question. The E.M.F. of cells of the 
type Pb | OTJfKCl sat. with PbCL> ||0*lJfKCl,Hg 2 Cl 2 |Hg has been 
measured at 25°, using lead electrodes from various sources and 
treated in different ways. It is shown that the value of the 
'EM „F. obtained with different specimens of lead cast’ into sticks, 
with electrolytically deposited lead, and with lead amalgams, was 
the same in all"cases. The normal electrode potential of lead was 
calculated from the results to be 0*4121 volt referred to the 
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iF-ealomel electrode and O'1293 volt against the A-hydrogen elec- 
trode. The values of the E.M.F . of cells containing electrodes 
which had been immersed for varying periods of time in Heller’s 
solution (400 grams lead nitrate, 1000 c.c, water, and 100 c.c. nitric 
acid [D 1*16]) were found to be about 8 millivolts higher than the 
values obtained with cells containing electrodes which had not 
been subjected to this treatment. The temperature coefficient of 
the cell was found to be 0*00022. The heat of the reaction 
Pb + HgoClc> = PbCl 2 -f 2Hg was calculated, and found to be 21,840 
cal., and the heat of formation 84,440 cal. The heat of reaction 
l r o and the maximum work A 234 „ were calculated by means of the 
Nernst-Lindemann equation, and the value of the E.M.F . at 
234° .4 computed. The values ?7 n = 24,035 cal., = 24,041 cal., 
were obtained, and the value of the E.M.F . was in close agreement 
with the experimental value. J. F. S. 

The Quantum Theory of Paramagnetism* Fritz Reiche 
(Ann. Physih , 1917, [iv], 54, 401—436).—A mathematical paper 
in which the quantum hypothesis is applied in the development, of 
a theory of paramagnetism. The formula derived for the relation, 
between the magnetic susceptibility and the temperature is tested 
by reference to the available data for ferrous sulphate and man¬ 
ganous sulphate, and found to be quite satisfactory. H. M. D. 

Investigations on the Thermal Conductivity of 'Gases. 
I. and I3L Sophus Weber (Ann. Physih , 1917, [iv], 54 F 
325—356, 437—462).—The sources of error involved in the deter¬ 
mination of the thermal conductivity of gases by Scbleiermacher s 
method are subjected to a critical analysis, and a modified form 
of apparatus is described in which the errors clue to convection are 
greatly reduced. With this improved form of apparatus, measure¬ 
ments have been made of the thermal conductivity of a number 
of gases. 

The following values are recorded: hydrogen, 4*165 x 10” 1 ; neon, 
1*089 x 10” 4 ; helium, 3*438 x 10~ 4 ; argon, 3*850 xlO” 5 ; nitrogen, 
5*660 xl0~ 5 ; oxygen, 5‘768 x 10~ 5 ; methane. 7*200 xlO -5 ; carbon 
dioxide, 3*393 x 10~ 5 ; nitrous oxide, 3*530 x 10 -5 . The results are 
discussed in reference to certain aspects of the theory of the con¬ 
ductivity of gases. "* 5. M. D. 

The Course of the Values of a and b for Hydrogen at 
Different Temperatures and Volumes. J; J. van Laar 
(Ptoc. E. Ahad . Wetensch. Amsterdam, 1918, 20, 750—767).— 
A theoretical paper in which the author discusses the influence of 
temperature and volume on the constants a and h of the van der 
Waals’s equation. It has been suggested by van der Waals that 
a varies with the volume if the temperature is lower than the 
critical temperature, but the author’s arguments lead to the con¬ 
clusion that a depends only on the temperature, whether this is 
above or below the critical temperature. On the other hand, h 
appears to be a function of both temperature and volume. 

H. M. D. 
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The Saturated Vapour Pressures ol Triaiomic Liquids. 
E. Aries (Gom/pf. rend., 1918, 166, 668—672. Compare this vol., 
ii, 61).—Using* the known physical constants for carbon 
dioxide, the author deduces the formula H = T u,, Zjx, where 
x « [1 + (1 - t){ 6*88 - r)/0*40(r 2 + 1)V ;3 for the saturated vapour 
pressures of triatomic liquids. The observed results are in fairly 
close agreement with those calculated by this formula in the cases 
of sulphur dioxide and nitrous oxide, hut this is not true for 
hydrogen sulphide and water. W. G. 

The Adsorption of Sodium Gold Chloride by Charcoal. 
The Estimation of Gold in Sea-water. Hellmuth Koch 
(Koltdid Zeitsch 1918, 22, 1—22). —The adsorption of gold from 
very dilute solutions of gold chloride in 3% sodium chloride by 
various forms of carbon has been examined with a view to the 
application of the adsorption process in the estimation of gold 
in sea-water. Measurements of the rate of the adsorption show 
that this takes place fairly rapidly, but the attainment of a con¬ 
dition of equilibrium is prevented by the fact that the adsorbed 
gold salt is slowly reduced, and in consequence of this there is a 
continuous fall in the concentration of the gold in the aqueous 
solution. The concentration time curve consists accordingly of 
two branches of very different slopes, the intersection of which 
affords a sufficiently accurate measure of the adsorption effect. 

The results obtained for solutions of varying concentration are 
satisfactorily represented by means of the ordinary adsorption 
equation. Finely divided wood charcoal was found to be the most 
satisfactory adsorbent, and this material was used in experiments 
on sea-water, three samples of which gave results indicating the 
presence of 2*5 to 4 mg. of gold per cubic metre. These values for 
the quantity of gold in sea-water are in agreement with the results 
obtained by some earlier observers, although much larger values 
have been recorded. The literature of the subject is discussed in 
detail. [Compare J. Soc . Ohem . hid., June,] H. M. D. 

Influence of Neutral Salts on the Dissociation Constants 
of Indicators. I. M. Kolthoff (Ghent. Weckblad , 1918, 15, 
394—400).—The dissociation constants of phenol, aniline, and 
colorimetric indicators are increased by addition of neutral salts. 
This fact explains the development of the alkaline tint on addition 
of a neutral salt to an acid indicator, and the corresponding 
development of the acid tint of an alkaline indicator. The effect 
is very marked in the case of azolitmin. A. J. W. 

[Diffusion of Gases through Indiarubber.] Sir James 
Dewar (Proc. Boy. Inst., 1918, 21, 813 — 826). —An appendix to 
a lecture on “ Problems of Hydrogen and the Rare Gases ” (compare 
543), An account is given of apparatus which has been 
used by the author in the investigation of the diffusion of gases 
through thin rubber 'membranes at varying pressures and 
: vtemperatures. ■ . • 
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With a membrane about 0-01 mm. thick, the rates observed 
for different gases, at atmospheric pressure and 15°, in c.c. per 
day per cm. 2 were: air, 2-0; nitrogen, 1*38; carbon monoxide, 1*88; 
helium, 3*5; argon, 2*56; oxygen, 4*0; hydrogen, 11*2; carbon 
dioxide, 28*0. The order in which the gases are arranged accord¬ 
ing to their divisibility does not appear to be directly related to 
any chemical or physical property of the gases concerned. 

The rate of diffusion increases rapidly with rise of temperature, 
and when the logarithm of the rate is plotted against the tempera¬ 
ture, straight line graphs are obtained. These lines all show a 
distinct break at 0°, which suggests that water is in some way 
involved. In the case of carbon dioxide, a much more pronounced 
break is found at — 37°. 

The composition of the gaseous mixture resulting from the 
diffusion of air through rubber has been examined by ordinary 
chemical analysis and also by the spectroscopic investigation of the 
residue obtained after subjecting the mixture to the action of 
charcoal cooled in liquid air. By this means, it has been found 
that the hydrogen and helium in air diffuse at nearly the same 
rate, whilst the rates of diffusion of helium and neon are as 9 to 1. 

Observations were also made on the diffusion of gases through 
rubber membranes immersed in different liquids, such as water, 
salt solutions, ethyl alcohol, and glycerol. H. M. X). 

Diffusion in Anisotropic Liquids. The. Svedbercx (Kolloid 
Zeitsch 1918, 22, 68—71).—In view of the necessity of main¬ 
taining a constant temperature in the diffusion experiments, the 
author has made use of an equimolecular mixture of p-azoxy- 
anisole and ^-azoxyphenetole. This mixture, which melts at 95° 
and becomes isotropic at 150°, is convenient for the observations 
in that the diffusion measurements may be made at 100°. The 
rate of diffusion of m-nitrophenol in the anisotropic liquid was 
measured (a) in the absence of an external magnetic field, (b) in 
a longitudinal magnetic field, and (c) in a transverse magnetic 
field. The results obtained show that the rate of diffusion is 
increased by the application of the longitudinal field and 
diminished when the direction of the field is transverse to that in 
which diffusion takes place. H. M. D. 

Kinetic Theory of Osmotic Pressure and of Raoult's 
Law. II. G. JIger (Ann. Physik, 1917, [iv], 54, 463—480. 
Compare A., 1913, ii, 762).—A theoretical paper devoted to the 
consideration of the kinetic interpretation of osmotic pressure and 
of Raoulfc’s vapour pressure law. H, M. D. 

Manifestation of Osmotic Pressure with Membranes of 
Chemically Inert Materials.' S. L. Bigelow and ■ Q S. 
Robinson (/. Physical Ghent., 1918, 22, 153—183).—A method 
and apparatus have been devised for the study of osmotic pheno¬ 
mena with membranes of powdered materials, such as silica,' 
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amorphous carbon, graphite, metallic copper, gold, and silver. 
The membranes were prepared by alternately pressing the purified 
material under a high pressure and clogging the pores by sucking 
a fin© material in suspension through the membranes. Thus, in 
the case of pure silica, a pressure of 350 kilos, per cm. was used, 
and the largest pores in two membranes were reduced to 1*4823 
and 0*3488 microns respectively. Amorphous carbon was pre¬ 
pared by ignition of a pur© sucrose, compressed, and clogged as 
above, but the pore diameters in this, and in flaky graphite 
washed with acid and similarly treated, had to be considerably 
reduced to produce osmosis. Reduced copper and silver powders 
had to be pressed for several days at 350—450 kilos, per cm. to 
reduce the diameters, and the results show generally that the 
magnitude of osmotic effects increases with a decrease in the 
diameters of the pores of the membrane. It appears to be fairly 
obvious that the various examples of osmosis are not due to one 
but to a variety of causes, and according to the various theories 
osmosis may take place (1) through capillary spaces in the mem¬ 
brane, (2) by solution of the solvent in the membrane, (3) by the 
formation of a labile chemical compound between the membrane 
and the solvent. The present work has demonstrated that osmotic 
pressure can be produced through the agency of capillary forces 
alone, without the aid of solution processes or chemical reactions. 

B. N. 

Theory of Solutions, Solubility Studies in Ternary 
Mixtures of Liquids, John Holmes (T., 1918, 113, 263—275, 
Compare T., 1913, 103, 2147).—In the further investigation of 
the theory that the miscibility of liquids is determined by the 
possibility of the close-packing of the different kinds of molecules, 
and is therefore dependent on the relative molecular radii, the 
author has examined a number of three-component systems. 

The theory indicates that these liquids should be miscible in all 
proportions if the molecular radii ar© equal. If the molecules are 
of different sizes, the dimensions of the interspaces will decrease as 
the ratios between the several radii increase until a point is reached 
at which close packing is a maximum. In the case of an equi- 
molecular mixture this occurs when the radii are as 1*682 : 1*466 :1. 
If the respective ratios are greater than these limiting values which 
correspond with the border line between complete and partial 
miscibility, separate layers ar© farmed. 

So long as the radial ratio of the two smaller molecules is not 
greater than 1*618 and the corresponding ratio for the extreme 
molecules exceeds 1*682, but is less than (T618) 2 , the mixture 
should separate into two layers only. If the ratios are greater 
than these values, three separate layers ax© to be expected. 

In the expectation that the higher paraffin hydrocarbons would 
afford liquids for which the molecular radii compared with water 
are greater than (T618) 2 , the author has examined the miscibility 
of various binary mixtures of petroleum and water with a third 
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substance. Three-layer systems were obtained with aniline, phenol, 
nicotine, and nitrobenzene, and the behaviour of these mixtures 
is described. 

Three liquid layers were also found in the case of mixtures of 
petroleum, glycerol, and nitrobenzene. H. M. D. 

Condition of Substances in Solution in Absolut© 
Sulphuric Acid. ¥111. G. Oddo [with A. Casalino'J. 
( Gazzetta , 1918, 43, i, 17—44).—The author uses the results of 
his previous measurements, some of which have now been repeated 
and confirmed, to refute the criticisms of Hantzsch (ibid., 1911, 
41, i, 645). T. H. P. 

Flocculation. Spencer Umfreyille Pickering (Proc. Roy. 
Soc ., 1918, [A], 94, 315—325).—Experiments have been made to 
determine the effect of freezing on the sedimentation of certain 
voluminous precipitates, such as basic copper sulphate, cupric 
hydroxide, ferric hydroxide, and aluminium hydroxide, and also 
on clay and kaolin. In all cases, sedimentation takes place more 
rapidly after freezing, and the volume of the sediment from the 
liquids which have been frozen is considerably smaller than that 
from liquids which have not been subjected to this treatment. The 
shrinkage observed varies from 40 to 90%, and is probably due to 
dehydration. 

The flocculation of suspensions of kaolin on the addition of 
various substances has been examined, with results which show 
that the process is accompanied by a considerable increase in the 
volume of the particles. The increase in the volume of the sedi¬ 
ment when acids or salts are used as the flocculating agents is 
closely related to the quantity of kaolin remaining in suspension, 
the latter becoming nil when the former reaches a maximum. 
When the added substance produces no flocculation, there is no 
increase in the volume of the sediment. In explanation of these 
relations, it is suggested that the kaolin combines with the 
fiocculant. H. M. D. 

Jellies Formed hj Dyes. B. Haller (Kolloid Zeitsch 
1918, 22, 49—57).—It has been observed that hot concentrated 
solutions of substantive dyes produce jellies when the solutions are 
allowed to cool. Experiments made with henzopurpurin 4 B and 
chrysophenin B show that the formation of these jellies is 
dependent on the presence of small quantities of electrolytes in the 
dyes. If a 1% solution of either of the dyes is subjected to 
dialysis, the electrolytes are removed and the contents of the 
dialyser separate into two parts, one of which is liquid and the 
other of gelatinous consistency. The latter does not dissolve even 
when heated to 100°, and it seems probable that the. colloidal dy© 
has been rendered insoluble by the removal of the electrolytes. If 
the dialysed substance ■ is dried and powdered, the product 
is, markedly different from the original dye in its small solubility 

11* 
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ill water. The purified substance dissolves quite readily, however, 
if sodium chloride is added to* the water. 

The structure of the benzopurpurin 4 B jellies has been ex¬ 
amined and found to be very similar to that of the soap jellies 
described by Zsigmondy and Bachmann (A., 1912, ii, 1149). 
[See, further, J . Soc. Chern. Ind., June.] H. M. D. 

The Quaternary System ? AgM0 3 ~NH4*N0 3 ~Ba(NO s ) 2 - 
Water at 30°. (Miss) W. C. de Baat ( Client. Weehblad, 1918, 15, 
463—468).—An application of Schreinemakers’s graphic method 
to aqueous solutions of the nitrates of silver, ammonium, and 
barium at 30°. A. J. W. 

A Method of Obtaining General Reaction-Velocity 
Curves for Complete Homogeneous Gas Reactions at 
Constant Pressure, George W. Todd (Phil Mag., 1918, [vi], 
35, 435—144. Compare this vol., ii, 102).—The method 
previously described for the derivation of curves representing the 
progress of homogeneous reactions at constant volume has been 
extended to the case of binary gas reactions taking place at constant- 
pressure. 

For a bimolecular reaction of the type A + B —>, in which a 
gram mols. of A react with h gram mols. of B, v is the total 
volume of reactants and resultants, and x the number of gram 
mols. transformed in time t , the equation for the velocity of the 
reaction when B is in excess may b© written in the form 
dX/dt = k .a/v Q . (1 — X)(p — X), where X = xjci, p—bja, and Vq 
is the original value of v . Since the right-hand side of this equa¬ 
tion does not involve the constant, which, in a particular case, is 
determined by the ratio between the numbers of mols. of reactants 
and resultants, it follows that the general curves previously given 
will be applicable to the case of bimolecular reactions at constant 
pressure as well as at constant volume. 

Termoleeular reactions of the type 2 A + B —> with A and B in 
excess are also considered, and general equations devised for 
these. The curves which are plotted from these equations show 
the change of X with t for different values of p=b/a, and two 
sets of -diagrams are given corresponding with the case where the 
volume of the resultants is 2/3 and 1/3 respectively of the volume 
of the reactants. This volume change is expressed in the general 
equation for the velocity by means of a quantity a, in terms of 
which, if B is present in excess, v = %{3a(l + aX) *f (b —a)} / 
3n+ (b —a), and if A is present in excess, ^ = -y 0 {35(l -f aX) + 
2(a-&)'}/3& + 2(a-&). H. M. D. 

Periodic System of the Elements* P. V. Wells (J. 
Washington Acad. Set., 1918, 8, 232—234).—The author has 
redrawn the spiral periodic table of Stoney and others as 
revised by Harkins and Hall, and has given it a period of 8 
instead of 16. The distance from the centre of the spiral to an 
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element represents the atomic weight, and the elements are 
arranged in angular order of atomic number, each group being 
placed radially with the sub-groups slightly displaced. The metals 
of positive valence are sharply separated from the non-metals of 
negative valence. The proposed arrangement is much simpler 
than the double helix and has all its advantages; it overcomes the 
artificiality of the 18-period table and brings the main groups and 
sub-groups together. The new table is particularly adapted to 
illustrating the electron theory. The possibility of two forms of 
neon is indicated. A. B. S. 

Characteristic Frequency and Atomic Number, H. Stanley 
Allen (.Proc . Roy . Soc., 1*917, [A], 94, 100—111. Compare this 
vol., ii, 14, 15, 163).—The relation between the atomic number and 
the characteristic frequency of an element is considered with refer¬ 
ence to the theory of probability, and it is shown that the 
chance of the relation being accidental is very small. 

According to Rydberg, there are two unknown elements between 
hydrogen and lithium, and the atomic number of lithium should 
be taken as 5 instead of 3, which is the value assigned by Moseley. 
The relation Nv — nv A fits the results of observation more closely, 
however, when Moseley's numbers are used for N. With regard 
to the physical significance of the relation, it is supposed that the 
energy of the nucleus is an integral multiple of a certain quantity 
of energy characteristic of that condition of the atomic system which 
corresponds with the limiting frequency. 

The similar relation connecting the atomic number and the 
electronic frequency is supposed to indicate that in the limiting 
conditions which are associated with the maximum of the photo¬ 
electric effect, the ionisation potential, and the thermionic potential 
we are dealing with a minimum value of the energy of the atomic 
system. H. M. D. 

Molecular Frequency and Molecular Number* II* The 
Frequency of the Longer Residual Rays. H. Stanley 
Allen {Phil. Mag., 1918, [vi], 35, 404—409. Compare this vol., 
ii, 14, 163).—According to the results previously communicated, 
it would seem that the product of atomic number and atomic fre¬ 
quency in the case of an element, or of molecular number and 
molecular frequency in the case of a compound, is an integral 
multiple of a fundamental frequency which is approximately equal 
to 21 x 1G 12 sec.- 1 In order to obtain the frequency of vibration 
of the atoms in compounds, recourse may be had to the residual 
rays which are obtained by repeated reflections from the surfaces 
of solids, and have been investigated by Rubens (compare A., 1910, 
ii, 1721913, ii, 648; 1914, ii, 236). By reference to the avail¬ 
able data for the wave-lengths of the residual rays for various 
inorganic compounds, further evidence is obtained in support of 
the above relation between the molecular number and the mole¬ 
cular frequency. 
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The results obtained in this and the preceding papers suggest 
that the forces binding the atoms in the molecule are similar in 
character to those which bind the molecules of a solid. To account 
for the integral relations, it must be assumed that there is some¬ 
thing of a discrete character in the nature of these forces, and the 
suggestion is made that the linkings between the atoms are con¬ 
stituted by Faraday tubes of force, which would then be regarded 
as physical entities. H. M. D. 

Device for Preventing Back-flow in Water Pumps. 
Mestrezat (Ann. Ghim. anal., 1918, 23, 84—85).—An ordinary 
bicycle valve suitably fitted in the pipe connecting the pump with 
the vessel from which the air is to be* exhausted prevents water 
passing into the latter. W. P. S. 

Modification of the SoxMet Extractor. J. W. Weir 
(J. Lab. and Clin. Med., St. Louis, 1917, 3, 204; from Physiol . 
Abstr., 1918, 3, 4).—A modification for us© in the extraction of 
liquids is described and figured in the original. W. GL 

Mew and Simple Ultra-filters. Wolfgang Ostwald (Kolloid 
Zeitsch., 1918, 22, 72—76).—Ultra-filters of simple construction 
for the filtration of colloidal solutions are described. It has been 
found that an efficient apparatus may be obtained by the use of 
either an ordinary or a Buchner funnel and filter paper which has 
been treated in situ with a 2% collodion solution. The best results 
were obtained, however, by the use of a Schleicher and Schiill 
Filtrierkut M 577 treated in the same way with the colloidal solu¬ 
tion. The results obtained by subjecting a number of colloidal 
solutions of different kinds to ultra-filtration in this apparatus are 
described. • H. M. D. 


Inorganic Chemistry. 


Recovery of ilodin© from fDilute Residues, Herbert 
F. Stephenson (Analyst, 1918, 43, 165—166).—The iodine is 
precipitated as mercuric iodide by treating the neutral or slightly 
acid liquid with mercuric chloride; when a suitable quantity of the 
iodide has been collected, it is treated at about 45° with a mixture 
of nitric and hydrochloric acids (1:5), then cooled, and the 
liberated iodine collected. Four parts of the moist iodine are now 
added in small quantities to a mixture of 1 part of iron filings and 
10 parts of water; the mixture is boiled subsequently, treated 
with a slight excess of potassium hydroxide, the precipitated ferric 
hydroxide is separated, and the potassium iodide recovered by 
evaporating the solution. [See, further, J. Soc. Chem. Ind June.] 

W. F. S. 



INORGANIC CHEMISTRY. 


ii 193 


A Third Kind of Sulphur Molecule. ¥. A. H. AY. Aten 
(. Proc . K. Akad. Wetensch. Amsterdam , 1918, 20, 824—830. 
Compare A., 1915, ii, 254). —Equilibrium between the two forms 
of sulphur, S A and is attained less rapidly in toluene than in 
sulphur chloride. At 140°, six hours are required in the case of 
toluene, whereas equilibrium is reached in a few minutes in sulphur 
chloride solution. 

Solutions of sulphur in toluene, in which equilibrium between 
S x and S ff had been established by heating at 140°, 150°, and 
160°, were cooled to 0° and stirred for an hour in contact with 
rhombic sulphur; the sulphur content of the resulting solution 
was then determined, and from the results the proportions of S x 
and S w in the solutions examined are derived. The proportion of 
increases with the temperature and also slightly with the con¬ 
centration. Under similar conditions, the proportion of is con¬ 
siderably smaller in toluene than in sulphur chloride, but is 
approximately the same when toluene and carbon disulphide are 
used as solvents. H. M. 3). 

Selenic Acid and Iron. Reduction of Selenic Acid by 
Nascent Hydrogen and Hydrogen Sulphide. Preparation 
of Perrons Selenate and Double Selenates of the Iron Group. 
A. E. B. Tutton (Proc. Roy. Soc 1918, [A], 94, 352—361).—In 
an attempt to prepare ferrous selenate by the action of metallic 
iron on a solution of selenic acid, it was found that the iron becomes 
covered with a film of selenium which greatly retards the reaction 
and renders this method practically useless. No hydrogen is 
evolved, and the formation of the selenium would appear to be 
due to the reducing action of nascent hydrogen on the selenic acid, 
6H + H 2 SeG 4 = Se + 4H 2 0. The net result of such slow action as 
occurs may therefor© be represented by the equation 3Fe q- 
4H a SeG 4 = 3FeSe0 4 q-Seq-4H 2 0. When the iron is replaced by 
zinc, hydrogen is given off, and very little reduction of selenic acid 
occurs. In the case of magnesium, hydrogen is also evolved, but 
reduction takes place to a considerable extent. 

The reaction between ferrous carbonate (in the form of 
chalybite) and selenic acid also occurs very slowly, and for this 
reason cannot be used for th© preparation of ferrous selenate. 
Solutions of this substance were readily obtained, however, by the 
action of ferrous sulphide on a concentrated solution of selenic 
acid. The hydrogen sulphide liberated in the primary reaction 
reduces the selenic acid to some extent in accordance with the 
equation 3H 2 S 4- H 2 Se0 4 = Se q- 3S 4- 4H 2 0, but this does not inter¬ 
fere with the application of the method. If the filtered solution 
is allowed to crystallise, monoclinic crystals of FeSe0 4 ,7H ? 0 
isomorphous with FeS0 4 ,7H 2 0 are obtained. The crystals of the 
selenate are much less stable than those of ferrous sulphate, and 
become opaque with such rapidity that it has not been possible 
to make any accurate goniometric observations with them. 

The. double selenates" of the type M 2 Se0 4 ,FeSe0 4 .6H 2 0 are 
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readily obtained in the case of rubidium, caesium, and ammonium. 
The corresponding potassium double selenate crystallises. out if the 
temperature is not much higher than 0°. At the ordinary 
temperature, very small, monoelinic crystals of the dihydrated salt 
separate out. H. M. D. 

Telluric Acid and its Alkali Salts in their Behaviour 
as Semi-colloids. Arthur Bosenheim and Gerhart Jander 
(. Kolloid Zeitsch., 1918, 22, 23—44).—The investigation of telluric 
acid and its alkali salts has shown that these readily undergo poly¬ 
merisation, with the formation of substances of semi-colloidal or 
colloidal character, according to the degree of polymerisation. 

Measurements of the hydrogen ion concentration of liY-telluric 
acid solution gave [H‘] = 4xl0~ 5 gram ion per litre. On the 
assumption that the acid ionises in accordance with the equation 
H 0 TeO c ==H“ + H 5 TeO</, this gives Ii ==1*6 x 10~ 4 for the ionisation 
constant. According to this result, telluric acid is a very weak 
acid, approximating very closely to boric acid and hydrocyanic 
acid. This is in agreement with the very small value of the mole¬ 
cular conductivity, which increases from 0*1902 for t* = 4 to 0*6913 
for ^ = 1024 litres per gram molecule. 

Freezing-point and boiling-point measurements for telluric acid 
solutions were also made, and these observations are in general 
agreement with the evidence afforded by the electrical measure¬ 
ments. Irregularities in the boiling points were found which are 
attributed to the formation of modifications of telluric acid of 
colloidal character. That the constitution of the aqueous solutions 
changes with rise of temperature is shown by the abnormally large 
value of the temperature coefficient of the molecular conductivity. 
The facts suggest that the more complex modification formed as 
the temperature rises is more strongly ionised than the modifica¬ 
tion which is represented by the crystalline acid. The so-called 
aKofcelluric acid described by Mylius (A., 1901, ii, 550) represents 
such a polymerised modification of greater conductivity. When 
aqueous solutions of alio telluric add are kept at 25°, the conduc¬ 
tivity falls, and ultimately reaches the value which is character¬ 
istic of the crystallised acid. The depolymerisation is also shown 
in other properties of the solution, but the milky appearance 
indicates that small quantities of a colloidal, insoluble modification 
are present. In view of this behaviour, it would seem that alio- 
telluric acid is not a homogeneous modification, but consists of a 
mixture of polymerised forms differing considerably in complexity. 

The investigation of the sodium, lithium, and potassium salts 
has shown that these behave in many ways like the free acid. 
These salts have no definite solubility in water; the quantity of 
water which the crystals contain varies according to the concen¬ 
tration of the solutions from which they are deposited, and the 
crystals undergo dehydration without any appreciable change in 
appearance. In these and other respects, the salts resemble 
colloids.' ' They not only absorb water, but experiments, made with 
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lithium tellurate show that the basic salts which have been 
described are in all probability adsorption compounds, formed by 
the adsorption of lithium hydroxide from the solution. In a 
similar way, experiments made with potassium tellurate indicate 
that the so-called acid salts are adsorption compounds containing 
variable proportions of adsorbed telluric acid. In view of these 
observations, the statements made with respect to the alkali 
tellurates in the older literature must be accepted with reserve. 

In the course of this investigation, solutions containing telluric 
acid and potassium nitrate was found to deposit large crystals of the 
composition 2KN0 3 ,H c TeO c , 2H>Q. This substance can be re- 
crystallised from dilute solutions of potassium nitrate without 
decomposition. With silver nitrate, the acid forms the compound 
AgN0 3 ,H 6 Te0 c . 

Reference is made to the fact that' telluric acid readily crystal¬ 
lises -with other salts, for example, with phosphates, arsenates, 
ioda'tes, and oxalates. The formation of these additive compounds 
is supposed to be connected with the weak acid nature of telluric 
acid. H. M. X). 

Recent Studies on Active Nitrogen. (Hon.) Robert John 
Strutt (T., 1918, 113, 200—209).—A lecture delivered before the 
Chemical Society on February 21st, 1918. H. M, D. 

Nitride Formation* R. B. Masted (J. Soc. Chem. Bid 
1918, 37, 105—109).—The available data for the influence of 
temperature on the specific heats of nitrogen, hydrogen, and 
ammonia lead to the conclusion that the equilibrium N 2 4- 3H 2 — 
2NH S will be displaced with rise of temperature in favour of the 
elementary gases, but that the proportion of ammonia will reach a 
minimum at a certain temperature and at higher temperatures will 
increase as the temperature rises. With the object of testing this 
result, which depends on an extrapolation of the formulae connect¬ 
ing the specific heats of the gases with the temperature, the author 
has investigated the formation of ammonia at high temperatures 
by rapidly cooling the hot gaseous mixtures. 

In one of the methods employed, the mixture of nitrogen and 
hydrogen was injected into an oxy-hydrogen flame burning under 
water, the ammonia contained in the water at the end of the 
experiment being estimated colorimetrically or by direct titration. 
The proportion of the injected mixture of nitrogen and hydrogen 
was varied in different experiments, resulting in changes in the 
flam© temperature which could be approximately estimated. From 
the quantities of ammonia actually found in the several experi¬ 
ments, the author calculates the amount which would have been 
formed if the gas mixture consisted entirely of nitrogen, hydrogen, 
and ammonia at atmospheric pressure. In this way, it has been 
found that the proportion of ammonia increases from 0*0027 vol. % 
at 1280° (abs.) to 1*23 vol. % at 2580° (abs.). 

. In .other experiments,, the flam© was cooled by contact with a 
water-cooled quartz tube. Under these conditions, the cooling is 
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less rapid, and although these experiments show also that the 
equilibrium proportion of ammonia increases rapidly with the 
temperature, the quantities obtained were less than those in which 
the hot gaseous mixture was directly cooled by water. 

The possibility of obtaining iron nitride by direct combination 
of nitrogen with the finely divided metal has also been examined. 
Although iron nitride begins to give off nitrogen at about 500° and 
decomposes rapidly at 600°, experiments in which finely divided 
iron was subjected to the action of nitrogen at 100 atmospheres 
between 500° and 700° showed no evidence of the formation of 
nitride. In view of this negative result, attempts were then made 
to determine the dissociation pressure of iron nitride. The nitride 
was slowly raised in temperature to 600°, and then allowed to cool 
slowly, the pressure being read off at various temperatures. Experi¬ 
ments were made for various initial nitrogen pressures, and 
although in all cases decomposition of the nitride took place at 
600°, there was no evidence of recombination during the cooling 
process. In other words, equilibrium conditions are not realisable. 
The results obtained, however, suffice to show that iron nitride 
cannot be synthesised under the conditions obtaining in these 
experiments. H. M. D. 

The Production of Nitric Acid from Nitrogen Oxides. 
Gw B. Taylor, Julian H. Capps, and A. S. Coolidge (J. Ind. 
Eng. Ghent.., 1918, 10, 270—275).—If a mixture of nitric oxide 
with excess of air from an oxidising plant is cooled and allowed 
sufficient time to oxidise to nitrogen peroxide, it will react with 
sulphuric acid in accordance with the equation 2N0 2 -f TL 2 S0 4 = 
HNO s + HNOSO.J, and on electrolysis of the nitrososulphuric 
acid, the following reaction may take place: HN0S0 4 + 2IL>0== 
Hisr6 3 + H 2 S0 4 + Ho + 2 farads. In practice, however, the process 
is only efficient at first, since nitric acid or nitrososulphuric acid 
diffuses through the diaphragm and is reduced to nitric oxide with 
some free nitrogen. The chemical reactions involved in the con¬ 
version of nitric oxide to nitric acid in the arc and ammonia 
oxidation processes are: 

(1) 2NO -f O, — 2NO,. 

(2) 2N0 2 + Il0^ HNO s +HNO u . 

(3) 3HN0 3 — HN0 3 + 2N0 + H 2 6. 

Of these reactions, the first is the controlling one, and for this 
reason as much space as practicable should be allowed for the 
reaction in the plant. This reaction begins to proceed from left 
to right as soon as the gases have cooled below 600°, but is not 
complete even in the presence of a large excess of oxygen until the 
temperature reaches 200°, Sine© the reaction has a negative 
temperature coefficient, it is necessary to cool the gases as much as 
possible before entering the absorption system. [See also J. Soe . 
, Ghent. Ind.. June.] ■' ■■ ” ■ ■ C. A. M, 
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Amount o! Phosphoric Acid in the Sea-water off Plymouth 
Sound* Donald J. Matthews (Beprint: J. Marine Biol Assoc . 
United Kingdom , 1917, 11, 251—257. Compare A., 1916, ii, 635). 
—The amount of phosphoric acid in sea-water off Plymouth reached 
a maximum (0*06 mg. of P 2 0 5 per litre*) in December, 1915; if 
then decreased irregularly to a minimum (less than 0*01 mg. per 
litre) in April—May, 1916, and again attained the same maximum 
as before in January, 1917. This seasonal variation is probably 
due to the removal of phosphates from solution bv a!am. diatoms, 
etc. * W. P. S. 

The Fundamental Polyhedron of the Diamond Lattice. 
Elliot Q. Adams (J. Washington Acad. Sci 1918, 8, 240).—The 
author has found that the convex polyhedron with a symmetry 
corresponding with the poinbsystem of the diamond space-lattice is 
the dodecatetrahedron &(111),(110). The arrangement of this in 
space constitutes a kind of twinning, which explains the fact that 
diamond is crystallographically holoheclral, but the unit polyhedra 
are hemihedral A. B. S. 

Oxidisabl© Constituents of Coal. I. J. I. Graham and J. 
Hill (Trans. A. Eng. Inst . Min. Eng 1918, 68, 37—54).—Coal 
from the Barnsley soft seam was extracted with pyridine at 40° 
and 60 mm. pressure in an atmosphere of nitrogen. This was 
intended to prevent or minimise the absorption of oxygen and 
pyridine by the coal, which probably occurred in previous experi¬ 
ments on the extraction of coal with solvents. Ten to fifteen % 
of extract was obtained. The capacity for absorbing oxygen was 
determined for the extract, the residue, and the original coal by 
WinmilTs method at 30° and 90°, both in air and an atmosphere 
of 90% oxygen. The absorption by the extract was negligibly 
small, whilst the avidity of the residue for oxygen was almost equal 
to that of the original coal. The humic and not the resinic con¬ 
stituent of this coal is the one responsible for tendency to 
spontaneous combustion. The extract, unlike those described by 
Wheeler (T., 1913, 108, 1713), was inert towards a photographic 
plate, whilst the residue showed a great activity, not, however, due 
to the oxidation. [See, further, J. Soc. Ghem. Ind *, 262a.] 

H. J. H. 

Carbonation. II- Carbonation of Distilled Water. 
II. E. Patten and G. H. Mains (J. Ind . Eng. Chem 1918, 10, 
279—288).—The rate of evolution of carbon dioxide from distilled 
water impregnated with carbon dioxide under pressure at 0° was 
measured by opening the bottle momentarily and noting the time 
required until the initial pressure was again shown on the pressure 
gauge. ' In this way, a series of simultaneous measurements of' 
pressures and times was obtained, and from these data “ pressure 
recovery ” curves were,constructed, in which the time in minutes 
represented the abscissae, and the pressure'in lb. per square inch 
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in excess of atmospheric pressure formed the ordinates. With the 
exception of the first curve corresponding with the first opening, 
in which an excessive quantity of gas was withdrawn, the curves 
showed a striking regularity, and were, in general, of a logarithmic 
type. The anticipated sudden rise of curve and sharp decrease of 
pressure were not observed. The results indicated that at a high 
pressure of carbon dioxide there is a close agreement with Henry’s 
Jaw. [See also J. Son. Ghent . Ind. } dune.] 0. A. M. 

Theoretical and Experimental Investigations on Metallic 
Alloys, N. Parravano (Ann. Chim. Ajvplicata, 1918, 9, 1—80). 
-—The author brings together the results of investigations on 
binary, ternary, and quaternary alloys made by himself and his 
collaborators and by De Cesaris, and already published in a series 
of thirty-seven papers during the years 1910—1917. 

T. H. P. 

The Stability of Dakin's Sodium Hypochlorite Solution. 
Fritz Wischo and Franz Fkeiberger (Munch, med. Wo eh., 
1917, 64, 1528—1529; from Ghent. Zentr 1918, i, 228).—Concen¬ 
trated Dakin solutions deteriorate to the extent of about 40% of 
the sodium hypochlorite in a month; they are* comparatively stable 
when the amount of hypochlorite is reduced to 12*5%, but dilute 
solutions wall keep better still, the decomposition being only about 
10% in two months. J. C. W. 

The Double Sulphate of Sodium and Ammonium. 

G. Matignon and F. Meyer (Com.pt. rend., 1918, 166, 68G—688). 
-—The heat of solution of the double sulphate, 
Na,80 4 ,(NH 4 ) 2 S0, iJ 4H 2 0, 

at about 15° is —13*00 Cal., from which the following heats of 
formation of the double salt may be deduced: 

(NH 4 ),S0 4 sol. + Na»SO d sol + 4ILG liq. = 

Na,S0 4 “(NH 4 )«SQ 4 ,4H*0 sol+ 11*04 Cal. 
(NH 4 )oS 0 4 sol. + Na*S0 4 sol. + 411,0 liq.« 

Na^0 4 ,(NH 4 )«S0 1 ,4Hu0 sol.+ 5*54 Cal. 
(NH^JoSOj sol. + Na 2 SO 4 ,10HoO sol.« 

N'a 2 S0 4 ,(NH 4 ) 2 S0 4 ,4Ho0 sol. + 6BUG liq.-7«6 Cal 

The double salt is stable in the presence of its saturated solution 
between the temperature limits' of 20° and 42°, and thus the 
salt may be prepared by evaporating a solution containing equi- 
naoleeular proportions of the two generating salts between these 
temperatures. W. G. 

Crystals of Barium Disilicate in Optical Glass. N. L, 
Bowen (/. Washington Acad . Sci «, 1918, S, 265—268).—Colourless, 
six-sided crystal plates with opaque white rims, which form in optical 
glass rich in barium have been identified with crystals of BaSi 2 O f> 
prepared .synthetically,, The white outlines are due to minute 
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crystals wliieli lie along tlie edges of the larger ones. A small 
amount of alkali disilicate- appears to bo contained in solid solu¬ 
tion in the crystals in the glass. The plates are orthorhombic 
crystals with terminal angles 100°, lateral angles 130°, good 
cleavage parallel to elongation, negative elongation and optical 
character with 2F = 70°, refractive indices, y = 1*617, a = 1*598 in 
synthetic crystals, slightly lower in crystals in glass, isomorphous 
with KjSLjOg. ■ ' A. B. 8/ 

The Ternary System, Mg0-Al 2 0 3 “»Si0 2 . G. A. Rankin 
and H. E. Mekwin (Amer. J. Sci 1918, [iv], 45, 301-—325).— 
The ternary system, magnesia-alumina-silica, has been investigated 
thermally to determine the melting temperatures of the various 
phases and microscopically to identify the various crystalline sub¬ 
stances produced. The various boundary curves of the- phases have 
been determined and the quintuple points fixed. It is shown that 
the following crystalline substances are stable in contact with 
the liquid phase: periclase (MgO), corundum (A1 2 0 3 ), tridymit© 
(Si0 2 ), forsterite (2MgO,SiG 2 ), clinoehstatito (MgO,SiOo), spinel 
(Mg0,Al 2 0 3 ), sillimanite (Al 2 0 3 ,Si0 3 ), and a ternary silicate, 
2Mg0,2Al 2 0 3 ,5Si0 3 , which may be regarded as an end member in 
the cordierite series. The last compound is unstable at its melt¬ 
ing point, and is considerably affected by solid solution. It has 
been observed in two forms; the //.-form (unstable) crystallises from 
glass at temperatures below 950°, and is transformed at a some¬ 
what higher temperature into the stable (a) form. The proper¬ 
ties of both forms, but more especially those of the a-form, are 
very like those of the mineral cordierite. Seven quintuple points 
have been established, two of which are eutectics. The first lies 
at 1345°±5°, and is for MgO,Si0 2 > Si0 2 and the ternary compound; 
the second lies at 1425°±5°, and is for Si0 2 -Al 2 0 3 ,Si0 3 and the 
ternary compound. The third point lies at 1460° ±5°, and is for 
Al a 0 a ,Si0 3 -Mg0,Al 2 0 s and the ternary compound; the fourth 
point lies at 137(P±5°, and is for spinel—2Mg0,Si0 3 and the 
ternary compound. Point five lies at 1360°±5°, and is for 
2Mg0,Si0 2 -Mg0,Si0 2 and the ternary compound. The sixth 
quintuple point is the eutectic point for 2Mg0,Si0 2 -Mg0 and 
spinel. It has a melting point 1700° ±25°. The last point lies 
at 1575°±5° > and is for A1 2 0 3 , spinel, and Al 2 0 3 ,Si0 2 . The whole 
of the experiments were carried out either in a platinum resistance 
furnace for temperatures below 1600° or in an iridium furnace 
for higher temperatures. Diagrams and solid models of the system 
are given to illustrate the equilibria. J. F. S* 

Influence of, Cadmium on the Properties of Alloys of 
Copper and Zinc. Leon Guillet (Compt. rend 1918, 160, 
735—737),—A study of the effect of introducing from 0—4% of 
cadmium into brasses containing 60% or 70% copper on the 
mechanical properties of the alloy. Values are tabulated for the 



ii. 200 


ABSTEA.OT8 OF CHEMICAL FAMES. 


traction, shock, and hardness constants of the alloys, and notes 
on. their micro-structure are given. [Bee, further, /, Roc. Ghent . 
Iml 9 June.] " ’ W. 0. 

Colloidal Arsenates* Q. Klmmp and J. von (Ivulav (Rollout 
Zeitoch., 1918, 22, 57~~C>8, Compare A., 1915, ii, 256),—If 

solutions of potassium dihydrogen arsenate and zinc sulphate of 
appropriate concentration are brought together, there is no pre¬ 
cipitation, but a jelly containing zinc hydrogen arsenate is formed. 
The same result is obtained if the zinc sulphate solution is mixed 
with solutions of disodium hydrogen arsenate or trisodium 
arsenate which have been previously neutralised by the addition 
of hydrochloric or acetic acid. When the jellies are kept for two 
or three months, crystals begin to separate. The crystals which 
separate from the jellies prepared from trisodium arsenate 
neutralised by acetic acid have the composition 
Zn 3 (As0 4 ) 2 ,2ZuHAs0 4 ,4H ;s 0, 

whilst those separating from the jellies prepared from potassium 
dihydrogen arsenate or from trisodium arsenate neutralised by 
hydrochloric acid consist of zinc hydrogen arsenate, 
ZnHAs0 4 ,H 2 0. ^ IT. M. D. 

Sub-bromide and Sub-chloride of Lead. Henry Gkoiigb 
Dunham: (T., 1918, 118, 249—256).—The method previously 
described for the preparation of lead sub-iodide (T., 1917, 111, 29) 
has been extended to the corresponding bromine and chlorine 
compounds, the sub-bromide being obtained by the action of ethyl 
bromide vapour on lead sub-oxide at 261°, and the sub-chloride, 
by the action of ethyl chloride on the sub-oxide at 311°. The two 
sub-compounds are grey in colour, fairly stable in the air, but are 
readily oxidised by bromine water or by permanganate solution. 
They are readily decomposed by acids with the formation of the 
normal salts and the metal. 

The sub-salts are sparingly soluble in water, On the assump¬ 
tion that the salts are completely ionised and that the ions have 
the same mobility as those of the normal salts, the electrical con¬ 
ductivities of the saturated solutions give 2*2 railli-equivalenis per 
litre for the solubility of the sub-chloride and 0*4 millherju I valent 
for that of the sub-bromide, H. M. D. 

The Hare Earths. V. Holmium and Dysprosium* H. 0. 
Kremehs and 0, W. Balke (J. Airier. Ohem. Soc., 191.8, 40, 
593—598. Compare A.., 1917, ii, 259, and following abstract),— 
The concentration of dysprosium and holmium in a mixture 
of the yttrium earths, and ■ the separation of holmium from 
yttrium have been studied. It is found that the fractionation 
of the bromates of the yttrium earths effects ' a rapid 
and efficient concentration of dysprosium and holmium. Starting 
with 12 kilos, of rare earth oxalates from gadolinifce, which were 
converted into bromates, three parallel series of fifty recrystallisa¬ 
tions were carried,-out. The- series showed a concentration of 
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samarium, neodymium, and praseodymium toward tlie insoluble 
end, dysprosium and holmium in the central portion, and yttrium, 
thulium, and erbium toward the soluble end. At this point, the 
material rich in dysprosium and holmium was removed from the 
three series, combined, and made into three new series, A, j 5, and 
O. Series A consisted of the more soluble fractions, and contained 
dysprosium, holmimn, erbium, and yttrium. Series B contained 
the fractions richest in holmium and dysprosium, with small 
amounts of neodymium, praseodymium, erbium, and yttrium.. 
Series G was composed of the less soluble bromates, and contained 
holmium, dysprosium, terbium, neodymium, praseodymium, and 
traces of erbium and yttrium. The three series were' fractionated 
in parallel. The concentration of the earths in the different series 
was controlled mainly by the colour of the solutions. As the 
holmium and dysprosium became concentrated toward the less 
soluble end of series A, these fractions were added to series B, 
placing them where the fractions showed a similar colour. From 
series (7, the more soluble dysprosium and holmium were removed 
and added to series B in the same way. In the same manner, 
yttrium and erbium which collected in the soluble end of series B 
were added to series A , and the neodymium and praseodymium 
from the less soluble end of B were placed in 0. The three series 
were recrystallised thirty times, which caused most of the 
dysprosium and holmium to collect in series B; was eventually 
given a further sixty recrystallisations, which caused the holmium 
and dysprosium to concentrate very rapidly. A difficulty 
was experienced due to the repeated separation of cerium 
basic bromate as a brown sludge. It is therefore recommended 
that the cerium be removed by the sodium sulphate method before 
the fractionation commences. The separation of holmium from 
yttrium was also studied (i) by fractional precipitation with lactic 
acid, (ii) by fractional precipitation with ammonium carbonate, 
and (iii) by fusion of the nitrates. The first two methods were 
entirely unsuccessful. The fusion of a mixture of samarium, 
yttrium, and holmium nitrates gave a rapid concentration of 
the holmium. A mixture which had an equivalent of 98*6 at 
the start gave after thirty-one fusions four end fractions with 
equivalents 154’2—155*3. Attempts to separate holmium and 
yttrium by this method failed, and it was onlv after the addition 
of samarium that the separation became possible. *T. F. S. 

The Rare "Earths. VI. Purification and Atomic Weight 
of Dysprosium. IT. C. Kremers, B. S. Hopkins, and E. W. 
Engle (J, Artur . Ghem. Son ., 1918, 40, 598—611. Compare 
A., 1917, ii, 259, and preceding abstract),—A short history of 
the knowledge of the element dysprosium is given in the paper. 
A quantity of dysprosium material of a high state of purity 
was further fractionated as ethyl sulphates and as bromates. 
It is shown that the ethyl sulphates are more efficient 
for the separation of dysprosium, from neodymium, praseo- 
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d yin Him, and terbium, and that neither ol the methods is 
efficient for the separation of holmium from dysprosium. The 
atomic weight of dysprosium has been determined from the ratios 
(i) dysprosium, sulphate to dysprosium oxide, (ii) 'dysprosium oxide 
to dysprosium chloride, and (Hi) dysprosium chloride to silver. It 
is shown that, the oetahydrate of dysprosium sulphate is not con¬ 
stant in composition when dried over sulphuric acid, consequently 
the ratio Dy 2 (S0 4 ) 2 ,8H 2 0 :Dy a O* does not give- trustworthy values 
for the atomic weight. The value Dy —163*83 was obtained as 
the mean of nine experiments from the ratio DyOL { : Dy^O.*, but 
since, on further investigation, it was shown that the oxide pre¬ 
pared for these experiments from the oxalate was not constant in 
composition, this value is rejected. By no method tried could an 
oxide be obtained which yielded concordant results from this ratio. 
Eight experiments were made to determine the ratio DyClj: 3Ag\ 
and the value 162*52 obtained. This is put forward as the most 
likely value, and is considerably lower than the result obtained 
(164*228) previously (Joe. cit.), J. P. S. 

Determination of the -Velocities of Cooling; necessary 
to realise the Tempering of Carbon Steels. P. Chevenakd 
(Cornet, rend., 1918, 166, 682—685).—A continuation of previous 
•work (compare A., 1917, ii, 414). Using the method previously 
described (Joe* bit.), and working with steels containing from 
0*2—0*8% carbon, the author has determined, for different tempera¬ 
tures of heating, in the diagram plotting carbon content against 
velocity of cooling, the curves which mark the limit of appearance 
of martensite. .The results indicate that, from the point of view 
of the effectiveness of tempering, an insufficient velocity of cooling 
can, to a certain extent, be compensated by an elevation of the 
temperature of heating. This compensation is less adequate as 
the carbon content of the steel diminishes. [See, further, J. Hoc* 
Ohm* Ind June."] W. Ok 

The ■ Reduction of Osmium Tetroxi&e by Hydrogen 
Chloride. Jaboslav Miudaukr (J. p\ Ghent*, 1917, [ii], 98, 
187—189).—During experiments the results of which indicated 
that the chlorides of most metals are without appreciable influence 
on the rate of oxidation of aqueous hydrogen chloride by free 
oxygen or air, it has been found that, contrary to the general 
belief (compare Hammer, “ Handbuch,” III, p. 919), osmium 
tetroxide is reduced by concentrated hydrochloric acid with pro¬ 
duction of chlorine, the chemical change being representable by 
the equation 20s0 4 + 12HC1«20s0 + 6CL + 6HkO. I). F. T. 
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Mineralogical Chemistry. 


The Auriferous Minerals of the Cote d’Ivoire. F. Roux 
.( Oom.pt . rend., 1918, 106, 645—646).—A sample of the metallic 
portion of a quartz, without visible gold, from Kokumbo gave on 
analysis: Au = 8'63%, Bi = 48*36%, Cu = l'82%, Te—37*52%, Ag — 
trace, S = 3*65%. Two metallic samples from the mineral at 
Poressou were each found to contain tellurium and bismuth. 

W. G. 


Analytical Chemistry. 


Accurate Method for taking & 1 Aliquots 1 * in Volumetric 
Analysis. Herbert E s Eastlack (J. Amer . Chem . Soc., 1918, 40 ? 
620—622),—The author describes a method of taking aliquot parts 
of solutions for analysis, based on that of Miller (this vol., ii, 80), 
which is claimed to he simpler, more rapid, and more accurate 
than Miller’s method. The newer method differs from the earlier 
one mainly in titrating the residue after the titrations have been 
made, instead of evaporating to dryness and weighing it, 

J. F. S. 

Detection and Estimation of Bromine by Magenta- 
Sulphuric Acid Reagent. GL DENiGfss and L. Ohblle (Ann. 

(7him. anal., 1918, 23, 81—83).—The influence of nitrous acid on 
the detection of bromine by the magenta-sulphuric acid method 
described previously (A., 1913, ii, 72) may be prevented by carry¬ 
ing out the test at a temperature not exceeding 16°. Five c.c. of 
the bromide solution (containing not more than 1 gram of bromine 
per litre) are treated with 4 drops of concentrated hydrochloric 
acid, 4 drops of 10% potassium chromate solution, and 1 c.c. of 
concentrated sulphuric acid; the mixture is cooled at once to 15°, 
and 1 c.c. of the magenta reagent and 1 c.c. of chloroform are 
added; the chloroform is coloured red when the mixture is shaken, 
the intensity of the coloration depending on the quantity .of 
Bromine present. v W. P. S. 

New General Method for Determining Iodine in 
Inorganic and Organic Compounds. N. Tartjgi (< Gazzetta , 
1918, 48, i, 1—16).—This method is based on the reaction 6FeS0 4 + 
3H 2 B0 4 + 2ICl s =3Fe 2 (S0 4 ) $I ,+ I 2 +6HCl. The iodine formed is 
extracted 'by means of chloroform and titrated with thiosulphate, 
whilst the chlorine is determined by titrating with permanganate' 
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I ho residual acid solution from the extraction, this containing the* 
ferric sulphate and the excess of the ferrous sulphate. In this 
way, the proportions of iodine and chlorine, and thus those of 
iodine trichloride and monochloride in a solution of iodine tri¬ 
chloride, are obtained. 

By simple methods, the iodine in an inorganic or organic coin- 
pound may he* converted into iodine trichloride and then estimated 
as above. [See, further, J. Son . GJicm. hid 285a.] T. H. I\ 

Oxidation of Sulphides with Potassium Iodate„ 
Reginald S. Bean ( J . Amer . Chem . Soe., 1918, 40, 619—620). — 
In 'a previous paper (A., 1915, ii, 480), it was shown that in the 
estimation of sulphides by oxidation with potassium iodate in the 
presence of hydrochloric * acid, the amount of sulphur oxidised to 
sulphuric acid depended on the concentration of the acid, and that 
with an amount of iodate equivalent to the sulphide, the* maximum 
amount of oxidation is represented by the equation 3MS + 3KIOj + 

12HOI — 3MC1 2 4 * 2S + HgSO.t + 3KC1 + 3IC1 q- 5Hr*0. It is now 
shown that with an excess of iodate and hydrochloric acid of any 
strength sufficient to prevent the hydrolysis of the iodine chloride 
formed, th© whole of the sulphur is quantitatively oxidised to 
sulphuric acid according to the equation H 2 S -I- 2KIO,** + 4HC1 ir;; 
2X01 -i- XI 2 S0 4 -f 2HoO 4- 2KC1. The estimation is carried out as 
follows. A solution of hydrogen sulphide is treated with the 
requisite excess of potassium iodate solution and hydrochloric acid 
(6—-3A), and the* excess of iodate estimated by means of a standard 
iodine solution. The method has also been applied to the estima¬ 
tion of lead sulphide ; the freshly precipitated lead sulphide is 
introduced into the iodate solution, hydrochloric acid added, and 
the titration completed as before. The results in both cases agree 
within 0*1% of the* theoretical value. J. F, S. 

The Estimation of Thio-esters in Brine. Litoien Coepjee 
(./. Pharm. CMnu, 1917, [vif], 16, 360—363)..-The author con¬ 

siders that Gauvin’a method (A., 1914, ii, 142) of hydrolysis of 
the thio-esters by boiling the urine with one-fifth its volume of 
hydrochloric acid for fifteen minutes gives satisfactory results in 
the estimation of these constituents in urine. W. G. 

Two Methods of Destruction of Organic Substances in 
Urine* Lucien Cordiee (J. Pham. Chwi 1917,, [vii], 16, 
363—367).—In the first method, 20 c.c. of urine are evaporated to 
dryness with 4 grams of a mixture of equal parts of potassium 
nitrate, anhydrous potassium carbonate, and anhydrous sodium 
carbonate. The dry residue is intimately mixed with a further 
8 grams of the fusion mixture and fused until all the carbon is 
oxidised. The second method is a modification of that of Gautier 
and Clausmann for animal tissues (compare A., 1917, ii, 421), 
Twenty c.c. of mine are evaporated to dryness with 2 grams of 
magnesium nitrate, and th© dry ’ residue is strongly healed until 
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all tiie carbon is burnt off. The residue from either fusion may 
be used for the estimation of total sulphur in urine. W. G. 

Detection of Carbon Dioxide in the Analysis of 
Carbonates or Oxalates . O. F. Stafford (J. Amor. Cliem . 
Soc., 1918, 40, 622).—In order to detect the presence, of carbon 
dioxide in the gaseous products of the action of acids on minerals, 
the author inserts a glass tube into the mouth of the test-tube; 
this tube is drawn out to a capillary fine enough to cans© a drop 
of the reagent (baryta water) to remain in it, and not too fine to 
prevent bubbles of the gas being drawn upward through the liquid. 
To make the test, the gas from the test-tube is drawn through the 
baryta water by aspirating at the top of the inserted tube. The 
method may be made roughly quantitative for small traces of 
carbonates or oxalates. Two such capillaries are used; the material 
to b© examined is placed in one, and the second tube, containing 
a drop of baryta water, inserted into the mouth of the first and 
sealed to it by means of ‘‘Khotinsky ” cement. Then by aspirating 
a drop of 30% sulphuric acid is drawn on to the material, and the 
gas generated drawn through the baryta water. In the case of 
oxalates, 30% sulphuric acid mixed with potassium permanganate 
is used. The turbidity produced in the baryta water is compared 
with turbidities produced similarly from known amounts of 
carbonates or oxalates. J. E. B. 

Water Analysis in the Field, George W. Heise and A. S. 
Behrman (. Philippine J. ScL, 1918, 13, [A], 1—17).—The methods 
are based on those of Leighton [U.S. Geol. Survey, Water Supply 
Paper (1905) No. 151], and bacteriological examination is also 
made. Titrations are effected with reagents in pellet form. [See, 
further, J. Soc. Oh cm. hid., June.] II. J, TI. 

Detection of Potassium by the Us© of Light Filters- 
Alois Herzog (Cham. Zeit ., 1918, 42, 145), — The light filter 
recommended, is prepared by coating a glass plate with a gelatin 
solution containing a mixture of the two dyes patent blue and 
tartrazin in such proportion that each sq. metre of glass shall 
have on it 3*9 grains of the former and 2T> grains of the latter 
dye. Viewed through this screen, the potassium flame appears 
bright red surrounded by a yellowish-green fringe. Rubidium is 
the only other element which gives a coloration similar to that 
shown by potassium. Green and violet dyes may be used for the 
purpose, but preference is given to the mixture mentioned. 

W. P. S. 

Iodide Titration of Silver Nitrate with Palladous 
Nitrate as Indicator, Louis Schneider (J. Amer. Chem , Soc., 
1918, 40, 583—593).—The Volhard method for the volumetric 
estimation, of' silver is interfered with by the presence of certain 
metals and loses its sensitiveness for' very dilute solutions. The 
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author describes a* method whereby silver solutions may be titrated 
with iodide in the presence of such metals and in very dilute solu¬ 
tion by use of a solution of palladous nitrate as indicator. The 
.indicator is prepared by dissolving O'06% of palladous nitrate in 
,1(5% nitric acid; it is found advisable to use a protective colloid 
along with the indicator to prevent the occlusion of potassium 
iodide or silver nitrate. For this purpose, a 5% solution of gum 
arable is found most advantageous. The indicator is converted 
by the first excess of iodide into palladous iodide, which gives a 
red colour to the solution; this action is sensitive to 1 part in 
500,000, This method is further to be recommended on account 
of the accuracy and easy reproducibility with both ,/Y/lO- and 
N / J 000-solutions. The author discusses at some length the 
possible errors of the method, and gives full details of the pro¬ 
cedure to be adopted for A/10- and A/1000-solutions. J. F. S. 

Field Methods for the Determination of the Total 
Hardness of Water« A. S. Behrman (Philippine J. fid., 1918, 

13, [A], 21—27),-.Blathers method of titration with potassium 

palm it ale has been adapted to field conditions. The water is 
titrated with standard pellets of the reagent. [See, further, J , 
Soc, (.Them . 2nd. , June,] H. J’. If. 

Analysis of Glass, L. Bonnet (Ann. Falsify 1918, 11, 
26—31).—A scheme is given for the analysis of glass containing 
silica, iron, aluminium, manganese, calcium, magnesium, potassium, 
and sodium. The usual methods of separating and estimating these 
constituents are employed. [See, further, /. Soc. Ghent. 2nd 
191*8, 266a.] W. P. S. 

Estimation of the Reducing- Power of Urine, both free 
from and containing Dextrose,, by means of an Alkaline 
Glycerol-Copper Solution. H. Ruobs (Zeitsck physiol* Ghent „ 
1918, 101, 131—104).—-The method previously described (A., 3917, 
ii, 549) is modified by employing a glycerol-copper solution and by 
using always the same volume of urine with varying quantities of 
copper solution instead of maintaining* a constant volume of the 
latter and varying the former. The glycerol-copper solution is 
prepared by dissolving 3*464 grams of copper sulphate in 10 c.e. 
of hot water, cooling, and adding 15 c.c, of glycerol and 22 c.c. 
of sodium hydroxide solution (D 1*357), The mixture is again 
cooled, 5 c.c. of a 30% potassium thiocyanate solution added, and 
then the volume brought to- 100 c.c. by the addition of 25% sodium 
chloride solution. For an estimation, 5 c.c. of urine are treated 
with from 0*1 to 1 c.c. of the new reagent, and, after boiling, the 
end-point determined in the manner previously described (loc* 

The amount of copper solution is varied until it is exactly reduced 
by the dextrose or other reducing substances present in the urine. 

Attention is directed to the fact that the reducing power of 
urine free from sugar is proportional to 2> — l, where I)- is the 
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specific gravity of the urine, and that the urine may be freed from 
substances containing nitrogen by treatment with an excess of the 
Patein-Schondorff mercuric nitrate reagent (A., 1908, ii, 311), the 
excess of mercury being subsequently removed by precipitation with 
alkali followed by zinc dust. H. W. B. 

Copper-Phosphate Mixtures as Sugar Reagents. A 
Qualitative Test and a Quantitative Titration Method lor 
Dextrose in Urine. Otto Folin and W. S. McEllroy (J. Biol 
Chem. } 1918, 33, 513—519).—The qualitative reagent is prepared 
by dissolving 100 grains of sodium pyrophosphate (U.S.P.), 30 
grams of crystallised disodium hydrogen phosphate, and 50 grams 
of anhydrous sodium carbonate in about a litre of water, and add¬ 
ing 13 grams of copper sulphate previously dissolved in about 
200 c.c. of water. The solution appears to keep indefinitely and 
is cheaply prepared. To test for reducing sugars, 5 c.c. of the 
reagent are placed in a test-tube, five to eight drops (not more 
than 0*5 c.c.) of the urine added, and the mixture boiled for one 
minute, or heated in boiling water for three to five minutes. 
Minute traces of sugar are indicated by various grades of turbidity, 
larger amounts by unmistakable precipitates of cuprous oxide. A 
slight turbidity occurring after cooling may be due only to the 
reducing action of normal urine. 

For quantitative estimation, the only solution required is an 
acidified copper sulphate solution containing 60 grams of crystal¬ 
lised copper sulphate and 4 c.c. of concentrated sulphuric acid per 
litre. Five c.c. of this solution correspond with 25 mg. of dextrose 
or kevulose, 45 mg, of anhydrous maltose, or 40*4 mg. of anhydrous 
lactose. The other necessary reagent is a dry mixture containing 
100 grams of crystallised disodium hydrogen phosphate, 60 grams 
of dry sodium carbonate, and 30 grams of sodium or potassium 
thiocyanate. The authors recommend the titrations to be made 
in test-tubes, using undiluted urine. This simplification is made 
possible by attaching to the tip of an ordinary 25 c.c. glass- 
stoppered burette another tip consisting of a glass tube drawn out 
at one end to an almost capillary bore, and delivering between 
forty-five and fifty-five drops of urine per c.c. If the burettes 
carrying accessory tips are filled by suction, the necessity of rinsing 
the burette with the sugar solution to be titrated is avoided, which 
can be proved by filling the burette with water after it has just 
been emptied from a urine containing 5% of sugar. On testing 
the water in the lower part of the burette, it is found to be quite 
free from sugar. To carry out an estimation, 5 c.c. of the copper 
reagent and 4 to 5 grams of the dry salt mixture are heated in a 
test-tube until a clear solution is obtained (a pebble is added to 
prevent humping). Twenty-five drops of urine are run in from 
the burette, and the mixture gently boiled for two minutes. If 
the solution is still blue, more urine is run in, boiling for one minute 
after each addition, until the solution is colourless. From the 
total number of drops, the volume of urine added can be computed, 
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and hence the percentage of dextrose in the mine. The results 
of the titration should be continued by a repetition, in which the 
first addition of urine should be only two or three drops less than 
the full amount of urine required. The total period of boiling 
must not be less than four or more than seven minutes. 

The- presence of albumin in the urine does not obscure the end¬ 
point of the titration. The use of the test-tube instead of a flask 
or beaker greatly retards the reoxidation of the cuprous oxide and 
materially aids the rapid performance of the* test. If desired, a 
5 c.c. burette graduated in 0*02 c.c. divisions may be used instead 
of the ordinary burette with capillary tip described above. 

" ' H. W. 31 


Estimation of Lactose in Milk* Otto Folin and W. Denis 
(J. Biol . Ghe?n.> 1918; 33, 521—524).—The authors describe two 
methods, based on titration and colorimetry respectively, the 
former being considered to give the more nearly accurate results. In 
the titration method, the reagents and apparatus described for the 
estimation of dextrose in urine* (preceding abstract) are employed, 
and neither the* protein nor the fat is previously removed from 
the milk. The milk is simply diluted with water (1:4) and adder! 
directly to the* copper-phosphate solution, boiling being continued 
rather longer than in the estimation of dextrose. — 

For the colorimetric estimation, a modification of Delm and 
Hartman’s method (A., 1914, ii, 223) is described which is based 
on the colour developed when an alkaline solution of lactose in 
saturated picric acid is heated for a fixed time at 100°. [See, 
further, J. Soe . Chem. ZW., 278a.] II, W. B. 

Estimation of Dicyanodiamide in Old Calcium Cyan- 
amide. H. Happen (Zeiisah, untjew. Chem ,, 1918, 31, 31—32),— 
A sample of very old calcium cyanaxnide was found to be free from 
eyanaioide nitrogen; the dicyanodiamide nitrogen was estimated 
by Caro’s and by Hager’s methods. The results obtained by these 
two methods did not agree (compare Hager -and Kern, A., 191 if 
ii, 687), and the author suggests that the difference may he due, 
in part, to the presence of urea in the sample. This is confirmed 
by the results of analyses of mixtures of urea and dicyanodiamide; 
urea has less effect on the results obtained by Caro’s method than 
it has on those found by Hager’s method. W. 1\ 8, 

The Spectroscopic-quantitative Estimation of Uro~ 
chromogen. Tbaugott Baumgabtel (. Biochem . ZciUw-h., 1918, 
85, 162—170).—The author gives a modification of the method 
of Weiss for the estimation of Urochromogen by oxidation .with 
potassium permanganate, in which the colorimetric method adopted 
by Weiss is replaced by the detection of excess of permanganate 
spectroscopically. The method has been applied to the determina¬ 
tion. of the urochromogen output in the' urine in certain patho¬ 
logical cases. S. B. 8, 
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Double Refraction and Optical Activity of Liquid- 
Crystalline Substances. Felix Stumpf ( Jahr . Badioakt . Elek - 
troniky 1918, 15, 1—64).—A useful and detailed resume, including 
bibliography, of the work since the earlier resume in the same 
journal by R. Schenek in 1909, is given in six chapters, entitled: 
(1) Double refraction of iiiactive and active substances. (2) Rota¬ 
tion of plane of polarisation. (3) Theory of uniaxial active 
absorbing crystals. (4) Observations on the state of polarisation 
oblique to the axis of the advancing waves. (5) The theory of 
M. Born and its experimental examination. (6) The action of the 
magnetic field on liquid-crystalline substances. 3T. S. 

Anomalous Molecular Distribution in Mixed Crystals 
as the Cause of their Anomalous Double Refraction® G. 
Tammann ( Nachr . K, Ges. Wiss. Gottingen , 1917, 226—235; from 
Ohem. Zentr., 1918, i, 567).—A consideration as to the- cause of 
the internal strains to which the anomalous optical properties of 
some mixed crystals have been attributed. It is not very probable 
that during rapid crystallisation correct distribution of the com¬ 
ponents can occur completely so that the blending is entirely con¬ 
sistent with the symmetry of the space lattice. The disturbance 
in the molecular distribution will cause a reduction in the linear 
velocity of crystallisation and a deviation in the properties of the 
mixed crystal from those expected from its symmetry; both these 
effects are frequently observed. If an anomalous mixed crystal 
represents an unstable system, the solubility should he least for 
the normal mixed crystal, as has, indeed, been observed. It is 
calculated that the alteration in solubility to be expected from 
the effect of the internal strains in a certain case is 6-3%, whereas 
the observed difference in solubility may attain 50%. According 
to this result, the abnormal arrangement in the crystal lattice 
exerts a direct influence, and not merely an indirect effect on 
account of the internal strains. D. F. T. 

Electrical Double Refraction in Liquids. C. Rergholm * 
(Ann, Physiky 1917, [iv], 54, 511—518).—The author discusses 
the question of the dependence of the electrical double refraction 
on the composition and constitution of organic compounds, and 
points out that Kerr's constant cannot he considered to offer a 
suitable basis for the comparison of different substances. In place 
of Kerr's constant B , the quantity BXnM / (X + 2) 2 (n % + 2)H is 
proposed, A being the wave-length of the light used, n the ordinary 
refractive index, M the molecular weight of th© substance, K the 
•dielectric constant, and d its density. Th© quantity repre¬ 

sents the “ electrical double refraction of the molecular refraction " 

fxxv. ii. 12 
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for a layer of liquid 1 cm. in thickness and an electrostatic field 
of unit intensity. The values of li i{ for a number of substances 
are compared, and from this it would seem that in the case of 
aromatic compounds which have similar absorption spectra, the 
value of Bj t varies but little with the nature of the substituent 
element or group and its position in the benzene ring. 

"H. M. D. 

The Light Emission oi Gases and Mixtures of Gases 
by Electric Discharges. L. Hamburger (Proc. it. Akad. 

U ctensch . Amsterdam, 1918, 20, 1048—1048).—A summary is 
given of experiments in which the effect of pressure and of the 
intensity of the electric discharge on the emission spectra of certain 
gases and gas mixtures was examined. 

The observations made with nitrogen, hydrogen, neon, and 
helium show that the intensity of the lines and bands is propor¬ 
tional to the energy of the discharge, and that the maximum 
emission is displaced towards the ultra-violet when the pressure is 
decreased. Argon behaves quite differently, and the nature of the 
divergence depends on whether the red or the blue spectrum is 
emitted. If the intensity is plotted against the strength of the 
current, curves are obtained which are concave or convex to the 
current axis, according to whether the red or the blue spectrum is 
considered. 

Observations made on mixtures of non-reactive gases show that 
there is generally a shift of the maximum towards the ultra-violet 
which may be interpreted in terms of the pressure effect referred 
to above. In the case of mixtures of gases which react with each 
other, the observations show that new bands make their appear¬ 
ance in the discharge spectrum. H. M. I). 

Absorption of Ultra-violet Rays by Phenyl Derivatives 
of Methane. Q. Massol and A. Eaucon (Ccwvpt. rend,, 1918, 160, 

819.-821).—A study of the absorption spectra of benzene, toluene, 

and di- and tri-phenylmethanes. The results indicate that benzene 
and the three phenyl derivatives of methane show a general trans¬ 
parency for the radiations extending from the visible spectrum to 
A. = 270 and a selective absorption for the radiations from A = 270 
to A = 230, This selective absorption varies with the different com¬ 
pounds, and the characteristic spectrum of benzene with its narrow 
bands and its undulating aspect is not found in the phenyl deriv¬ 
atives of methane. Their bands are less numerous, often slightly 
displaced, and do not all appear at the same time. The trans¬ 
parency diminishes as the molecular weight increases. W. Gf. 

Confirmation ol van’t Hoff's Hypothesis. Optical 
Superposition in the Meta-saccharins and Related 
Substances. Edwin A. Hill ( J. Amer . Ghem, Soc 1918, 4Q ? 
764—773).—The question of the validity of the principle of optical 
superposition has been examined by 'reference to the rotatory 
powers of the four meta-saccharins and of their strychnine, brucine, 
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and quinine salts, • It is shown that the specific and molecular 
rotations may be satisfactorily represented as the algebraic sums 
of three constants corresponding with the active a-, y-, and 5-carbon 
atoms. The calculated constants for the a- and y-carbon atoms 
are very nearly the same for all the salts, but differ considerably 
from the a- and y-constants for the saccharins themselves. This 
is quite in accordance with the fact that ring structure is present 
in the saccharins, whilst the salts are characterised by chain struc¬ 
ture. The sum of the activities of the 5-carbon atom and the 
active base remains constant for the four salts corresponding with 
each of the three bases, but changes its value with the nature of 
the alkaloid. 

By using the average values of the constants and calculating the 
specific rotations of the twelve salts, it is found that the average 
differences between the calculated and observed rotations are 0*94° 
for the strychnine salts, 0*25° for the brucine salts, and 0*22° for 
the quinine salts. 

Reference is made to other recorded data which afford evidence 
of the validity of the principle of optical superposition. 

H. M. D. 

Action of Liglxt-rays on Organic Compounds and the 
Photosyntliesis of Organic from Inorganic Compounds 
in Presence of Inorganic Colloids. Benjamin Moore and 
T. A. Webster (Proc. Roy. Sac., 1918, [B.] 90, 168—186).— In 
the formation of formaldehyde from carbon dioxide in light in the 
presence of an inorganic catalyst, it is shown that the action 
depends, not only on the specific character of the catalyst, but also 
on its state of aggregation. Exposure of formaldehyde solutions 
to light lead to the formation of condensation products which 
reduce Benedict's solution. The relationship between the osmotic 
energy and thermochemical relations in reversible reactions of this 
description is discussed. The authors also discuss generally the 
formation of formaldehyde by phytochemical decomposition of 
more complex substances,. S. B. S. 

The Parent of Actinium. Frederick Soddy and John A. 
Cranston [and, in part, Ada Hitchins] {Proa. Roy. Soc. y 1918, 
[A.] 94, 384—404),—The history of the long search for the parent 
of actinium, and of the various theories that have been framed 
to connect it with uranium, is dealt with in full. The present 
work was undertaken to test the hypothesis that actinium is pro¬ 
duced from “ eka-tantalum,” the missing element between uranium 
and thorium in the Periodic Table, by its disintegration in a slow 
a-ray change, giving actinium. Eka-tantalum is probably the pro¬ 
duct of uranium-F, discovered by Antonov (A., 1911, ii, 844; 1914, 
ii, 17), and it should be isotopic with uranium-X 3 or hrevium. 

It was found that uranium-A r 2 could be effectively separated 
from uranium-X^ isotopic with thorium, by distillation at a dull 
red heat in chlorine charged with carbon tetrachloride vapour, the 
urauium-Z 2 volatilising. The attempt was‘mad© to separate eka- 

12—2 
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tantalum from pitchblende similarly. About 500 grains of a very 
pure Indian pitchblende (U a O s 86%, PbO 11*9%, ThO s 1*9%, SiCX, 
0*6%) similarly treated gave three sublimates, the first after twenty- 
two hours, the second after ninety hours further, and the last 
[prepared by (Miss) A, Hitchins] after six hours at a much higher 
temperature. These sublimates were kept under observation for 
the growth of actinium, from which they were initially free. The 
presence of actinium was tested for by means of its characteristic 
active deposit. The second sublimate, in the course of one thousand 
days, produced a quantity of actinium twenty times greater than 
could be with certainty detected. So far as can yet be seen, the 
rate of growth of actinium appears to be linear with, the time, 
pointing to a direct production. The other preparations have re¬ 
mained free from actinium. Another preparation, from Joachims- 
thal pitchblende, treated similarly, gave a sublimate also giving 
actinium with time. For the second sublimate from Indian pitch¬ 
blende, the attempt was made to compare the quantity of actinium 
present after 2*5 years with that in the originating pitchblende. 
The amount of actinium, present was found to he the same as that 
in 0*25 gram of the pitchblende. On the assumptions (1) that the 
actinium is produced in a direct change, (2) that the sublimate 
contained all the parent of actinium present in the original 
mineral, the period of average life of actinium is calculated to be 
5,000 years. The quantitative measurement by radio-active 
methods of minute quantities of actinium by means of its emana¬ 
tion and active deposit presents difficulties which have not been 
completely overcome. The work supports the theory of the origin 
of actinium, referred to at the beginning, hut does not finally 
establish it to* the exclusion of all other possible modes of origin. 

f. a 

Mobilities of Ions in Air* Hydrogen* and Nitrogen. 
Kia-Lok Yen {Proc. Nat . A carl ScL, 1918, 4, 91—97),—The 
mobilities of the positive and negative ions in air, hydrogen, and 
nitrogen have been measured 'at various pressures and for widely 
different potentials. The results show that the mobility varies 
inversely as the pressure, and that the product of these quantities 
is independent of the strength of the field in the case of both 
positive and negative ions. The results are discussed with reference 
to the constitution of the ions, and the author contends that they 
afford support for the view that the ions consist of a single atom 
or molecule, as opposed to the cluster hypothesis according to which 
an ion is supposed to consist of a relatively large group of satellite 
molecules. The fact that the mobility of the negative ions is in 
all cases greater than that of the positive ions can be readily ex¬ 
plained in terms of the simple ion hypothesis when the relative 
magnitude of the forces acting between neutral molecules and ions 
of opposite sign is taken into account. This attractive force is 
greater for the positive ion, and, in consequence, the effective mean 
tree path of the positive ion is less than that of the negative ion. 
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The reduced mean free path involves a diminution in the mobility 
of the positive ions as compared with that of the negative ions. 

Mobilities of Ions in Vapours. Kia-Lok Yen (Proa. Nat . 
Acad, Sci 1318, 4, 106—109).—The mobilities of the positive and 
negative ions in sulphur dioxide, acetaldehyde, ethyl chloride, ethyl 
alcohol, pentane, acetone^ ethyl acetate, ethyl iodide, and methyl 
iodide have been measured at various pressures. The mean values 
obtained show that the mobility of the negative ion is slightly 
greater than that of the positive, except in the case of ethyl iodide, 
for which the observed values are the same. The ratio of the 
mobilities of the oppositely charged ions in these vapours is much 
smaller than the ratio found in the case of air, hydrogen, and 
nitrogen, and is quite in accordance with the assumption that the 
ions are simple in type (compare preceding abstract). H. M. D, 

The Distribution of Radioactive Gases in the Free 
Atmosphere- Victor F. Hess and Wilhelm Schmidt ( Physical. 
Zeitsch 1918, 19, 109—113).—From the point of view of present 
knowledge of the interchange going on in the free air by virtue 
of the random molecular motion, the law for the distribution with 
height of a radioactive gas in the atmosphere and the comparison 
of the amount at any altitude with that present at the earth’s 
surface have been worked out. The calculated values agree with 
such observations as have been made for the radium emanation, 
so far as the order of magnitude is concerned. The calculated 
values, for the height in which the quantity of the radioactive 
material per gram of air is reduced to half the value at the 
surface, are: 

Radium emanation and its short-lived products, about 1200 
metres. 

Radium-7) and subsequent products, uniform up to 10 kilometres. 

Thorium emanation and thorium-,/!, 2 to 3 metres. 

Thorium-# and subsequent products, 100 to 150 metres. 

Actinium emanation and actinium-A, 0*5 to 1 metre. 

Actinium-# and subsequent products, 10 to 20 metres. 

The total quantity of radium emanation in the whole atmosphere 
is estimated as between 1*6 and 2*3 x 10 7 Curies. F. S. 

■ Attempted Separation of Isotopic Elements by means 
of Fractional Diffusion. H. Lacks, M. Nadratowska, and 
L. Wertenstein (Oo?npt. rend., Soc * Sci, Warsaw, 1917, 9, 
670—672; from Chem. Zentr 1918, i, 416). —In an attempt to 
separate the isotopes U l and U 2 by the fractional diffusion of a 
solution of uranyl nitrate, no difference was observable between 
the radioactivity of the diffusate and of the original substance. 

If there is any difference between the diffusion coefficients of the 
two isotopes, it cannot be greater than 1*5%. D, F. T. .■ 
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Can the Production ol Electricity by Organic Substances 
and Living Tissue be Explained by known Thermo¬ 
dynamic Laws ? E. Beutner (, Zcitsch . Elektrochem 1918, 

94-.100).—Polemical against Baur and Kronmann (A,, 1917, ii, 

231). It is shown that the production of the current in two-phase 
liquid elements can be explained thennodynamically, and, conse¬ 
quently, the production of the biological current can also he 
explained in the same way. It is claimed that the absorption 
theory of Baur, which is put forward to take the place of the 
thermodynamic theory, is therefore superfluous, and, furthermore, 
unproved. J. F. S. 

Can the Production ol Electricity by Organic Substances 
and Living Tissues be Explained by known Thermo¬ 
dynamic Laws ? Emil Baur (Zcitsch. Elektrochem ,, 1918, 
24, 100—101).—Polemical, an answer to Beutner (see preceding 
abstract). J. F. S. 

Potentials ol the Bismuth-Bismuth Oxychloride and the 
Copper-Cuprous Chloride Electrodes. Arthur A. Notes 
and Ming Chow (J. Amer, Chem . Hoe., 1918, 40, 739—763),— 
The normal potentials have been derived from measurements of 
the E.M.F. of cells formed by combination of the bismuth oxy¬ 
chloride and cuprous chloride electrodes with the hydrogen elec¬ 
trode and with each other. The mean values obtained for the 
normal potential of the bismuth oxychloride electrode are -0*1635, 
-0*1599, and —0*1563 volt at 15°, 25°, and 35° respectively. The 
corresponding values for the cuprous chloride electrode are -0*1263, 
— 0*1200, and —0*1132 volt respectively. 

From the temperature coefficients of the electrode potentials, the 
authors have calculated the heat, changes accompanying the 
chemical reactions. The results are expressed in the* equations 

3/2FL + 3Cud - 3Cu + 311 + 3014* 21570 cab 

3 / 2IL -f BiOCl « Bi + ILO + IT+ Cl 418500 cal. 

Bi + 3Cud + FLO3Cu + BiOCl 4 2H + 2CI + 2825 cal. 

By measuring directly the heat of the reaction between metallic 
tin and bismuth oxychloride, and also of the reaction between tin 
and cuprous chloride in presence of dilute hydrochloric acid, the 
value found for the last of the* above reactions is 7390 cab, which 
is very much larger than that indicated by the potential measure¬ 
ments. The discrepancy has not yet been accounted for. 

The equilibrium corresponding with the equation Bi -f 3CuCl + 

4 " ~ 

HgO ^ 3Cu + BiOCl + 2H +* 2C1 has been determined by experi- 

4 * — 

merits at 75°. The constant Z 75 = [H] 2 . [Cl’I 2 has the value 
2-lOxlO-a. ‘ H. M. D. 

Electrical Endosmose. II. T. R. Briggs, H. S. Bennett, 
and H. L. Pierson (/. Physical Chem., 1918 , 22, 256—272. Com¬ 
pare A., 1917, ii, 236).—An improved form of electro-osmometer 
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is described which consists essentially of a horizontal tube contain¬ 
ing the diaphragm, in close proximity to which are the electrodes, 
which pass through vertical side tubes which permit of the escape 
of gases generated during the passage of the current. 'The anode 
and cathode compartments are also connected through a narrow 
tube which contains an air bubble. This tube is provided with a- 
scale, and the rate at which the bubble moves along the tube 
affords a measure of the electro-endosmotic flow. 

Measurements have been made which show the dependence of 
the effect on the applied potential difference, the temperature, and 
on the nature of the diaphragm and of the dissolved electrolyte. 

, The rate of endosmotic flow is proportional to the applied 
difference of potential. For a given potential, it increases with 
rise of temperature, the rate of increase being somewhat smaller 
than that of the fluidity. 

The results obtained in the investigation of dilute acid and 
alkaline solutions confirm, the observation, made by Perrin, that 
the direction of flow undergoes reversal on passing from an acid 
to an alkaline solution. With a carborundum diaphragm, the 
isoelectric point was found to correspond with a very slightly acid 
solution. Sharp reversals were also obtained with alundun and 
also with diaphragms of gelatin and agar jellies. With powdered 
glass, no reversal was obtained. 

Observations made with various copper salts are also recorded, 
and the bearing of the electro-endosmotic effects on the electrical 
and adsorption theories of dyeing is discussed in reference to some 
experiments made with acid and basic dyes. H. M. D. 

The Abnormality of Strong Electrolytes,. I. * Electrical 
Conductivity of Aqueous Solutions.' Jnanendra Chandra 
Ghosh (T., 1918, 113, 449—458).—-The fact that the ionisation 
of strong electrolytes, as measured by the electrical conductivity 
or osmotic methods, does not vary with the dilution in accordance 
with the requirements of the law of mass action, is supposed to 
be due to the invalidity of the fundamental idea underlying the 
Arrhenius ionic theory. According to the author, strong electro¬ 
lytes are completely ionised, and there is no question of an equil¬ 
ibrium between ions and unionised molecules. The relations 
between the ions are determined solely by the electrical forces act¬ 
ing between the ions, and the interior of a solution of a strong 
electrolyte is characterised by a certain potential, A , which affords 
a measure of the work which is required to remove the ions from 
the influence of their mutual attractive forces. By application 
of the kinetic theory, it may be inferred that ions become “ free ” 
when their velocity exceeds a certain critical value. The fraction 
of the free ions is equal to e~ A l nJtT , in which n is the number of 
ions formed from a molecule of the electrolyte. Denoting the 
Avogadro number by jV 7 , then the number of free ions is 
nNe~ A f nRT . At infinite dilution A =0, and the number of free 
ions = ??-/T. From this., follows A ^nET Jpg^oo //l, (1). 

Assuming that the marshalling of the ions in solution corre* 
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spends wiih idle arrangement of the atoms in the crystallised 
electrolyte, and that the component .ions iorrn a completely 
saturated electrical doublet, it is possible to calculate A trom the 
charge K carried by the ions and r their distance apart. In the 
case of a binary electrolyte, the equation is d ^A ,a //h%jvhero J) 
is the dielectric constant of the solvent medium and ^vj^N (2). 
From equations (1) and (2), the value of fi v may be calculated for 
varying dilutions, and it is shown that the calculated values are 
in close agreement with those found by experiment between r -- -10 
and 77 = 5000. The agreement is also good in the case of ternary 
electrolytes. For bi-bivalent electrolytes, agreement is found for 
dilutions between 77 = 10 and r = 100, but at v = 1000 the observed 
conductivities are much greater than those calculated from the 
author’s formula. The discrepancy is said to be due to hydrolysis. 

On account of the diminution of the dielectric constant with 
rise of temperature, the value of /* r //*co should decrease. The 
observed diminution for potassium chloride at 100° is shown to bo 
in satisfactory agreement with that calculated from the author's 
formula. " H. M. X). 

i& The Magnetic Properties of Zinc Blende and some 
other Minerals/’ F. Stutzer, W. Gross and K. Bornemann 
(Ale tall und Erz , 1918, 15, i, 1—9).—A method is described for 
measuring the magnetic susceptibility of paramagnetic minerals 
such as zinc blende, and a list of values of this constant given for 
fifty-three samples. iC C. T. 

Theoretical and Experimental Investigation of the 
Thermal Conductivity of Mixtures of Gases* Bofhus 

Weber (Ann. Phydk , 1917, [iv], 54, 481—502).- .The theory of 

the thermal conductivity of gas mixtures is discussed in reference 
to the experimental data recorded in the literature-. New measure¬ 
ments have been made for mixtures of hydrogen and carbon 
dioxide and of nitrogen and argon, and it is found that the results 
may be satisfactorily represented by the formula 

A r ~ Xy <1 + A 7h f Pl ) + K,l(l + JhhiV;^ 

in which if, and K» are the thermal conductivities of the com 
stituent gases, p x and jh the partial pressures of the components 
in the mixture for which the conductivity is if, and A ami # arc 
empirical constants. These constants differ very widely from those 
which are' indicated by theory. In the case of mixtures of 
hydrogen and, carbon dioxide, the values of the constants indicated 
by theory are A = 1*01 and .# = 2*56, whilst the empirical values 
which satisfy the experimental results are A =2*70 and # = 0*40. 
For mixtures of nitrogen and argon, the empirical values are 
A =1*07 and # = 0*95. Since the constants are in this case nearly 
equal, it follows that the thermal conductivity of mixtures is 
approximately given by the mixture formula, according to which 
X^Xi-'Pilfa + P»)+X»-tol(Pi+'P»)- H. M. D. 

Theory of Specific Heats. Carl Drucker (Zeitsch. 
Mektrochem., 1918, 24, 83—84),-—Polemical, in which the author 
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triticises the method employed by Jankowsky (this vol., ii, 59) in 
deducing certain relationships for the specific heat of gases. The 
deductions drawn from the mathematical expressions are also 
criticised. J. F. S. 

Specific Heat at Low Temperatures. IV. Measurements 
of the Specific Heat of Liquid Hydrogen. Preliminary 
Results on the Specific Heat of Solid Hydrogen and on 
the Heat of Fusion of Hydrogen. W. H. Keesom 
and H. Kamerlingh Onnes ( Proe . Ii. A had. Wetensch. Amster¬ 
dam, 1918, 20, 1000—1004. Compare A., 1916, ii, 371).—The 
apparatus previously described has been used in the determination 
of the specific heat of liquid hydrogen. According to the most 
complete of several series of measurements, the atomic heat in¬ 
creases from 1*75 at 14*82° (abs.) to 2*26 at 20*11°. 

The data obtained for solid hydrogen gave a mean value of 0*64 
at 12*55° for the atomic heat, and for the latent heat of fusion 
the* value 15 was obtained as the mean of two experiments. 

H. M. D. 

Specific Heats of Lead-Antimony Alloys. R. Dubrer 
( Physihal . Zeitsch 1918, 19, 86—88).'—-Within the limits of ex¬ 
perimental error, the specific heat of alloys of lead and antimony 
agrees with that calculated from the specific heats of the components 
by the simple mixture rule. The specific heat (between 0° and 
100°) is actually represented by the equation 
$ = 0*04965 - 0*0001884 p, 

where p is the percentage of lead in the alloy. The freezing-point 
diagram for this pair of metals shows that there are two curves 
meeting in a eutectic point at 249°. II. M. I). 

Atomic Heats of Tungsten and Carbon at Incandescent 
Temperatures. A. G, Worthing (J. Franklin Inst., 1918, 185, 
707 — 708).-— Many of the theories, based on the quantum hypo¬ 
thesis, for explaining the variation of the atomic heat with tem¬ 
perature, lead to the value 5*95 cab per gram-atom degree as the 
upper limit for this quantity. With the object of testing these 
conclusions, the atomic heats of tungsten and carbon have been 
determined at high temperatures. The elements, were used as 
filaments contained in closed globes at constant pressure; the 
heating was electrical, and the rate of cooling was determined by 
means of a potentiometer and a pendulum which operated switches 
at various points in its path. In the case of tungsten, the atomic 
heat is shown to vary almost lineally from 6*25 cal. per gram- 
atom degree at 1200° to 7*35 cal. per gram-atom degree at 2400°. 
That is, at these temperatures it has an atomic beat which is con¬ 
siderably above the theoretical maximum value, 5*95. In the case 
of carbon, the value varies from 5*35 at 1200° to 6*05 at 2000°. 

J. F. S. 

Melting Point Apparatus. J. G. Hibbert and W, ' F. 
Thompson (Analyst, 1918, 43, 216).—A, test-tube, 7 inches by 1A 

12* 
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inches, is supported in a clamp and closed by a cork; the thermo¬ 
meter is attached to a glass tube passing through the cork. The 
stirrer also passes through a slot in the cork and is supported by 
rubber rings connected with a bent wire fixed to the clamp stand. 
The burner is provided with a glass wind-screen. W. P. S. 

Sulphur as a Cryoscopio Solvent. E. Beckmann and C. 
Platzmann (Zeiiseh. anorg. Chem. } 1918, 102, 201—-214).—In 
spite of the facility with which it undergoes transformation into 
allotropic modifications, sulphur can be successfully used as a 
cryoscopic solvent if certain conditions are fulfilled. Soon after 
having been melted, the freezing point of sulphur is about 119°, 
but after it has been kept for some hours at a temperature just 
above its melting point, the freezing point falls to 114*5°, and in 
this condition the sulphur is suitable for cryoscopic determina¬ 
tions. The apparatus and method employed have been previously 
described (A., 1897, ii, 88). 

The cryoscopic constant of sulphur was determined by means 
of a number of organic compounds, bromoform (229*3), phenyl- 
thiocarbimide (226*6), naphthalene (211*4), diphenyl (208*4), 
thymol (206*4), quinoline (205*7), jS-naphthol (205*2), and aniline 
(201*8), the mean value of K being 213. The latent heat of fusion 
w, calculated from van’t Hoffs equation, is 14*1 gram cal., a value 
somewhat higher than that determined experimentally for mono- 
clinic sulphur. In accordance with its low dielectric coefficient, 4*0, 
sulphur shows no dissociating power. Substances of an acidic 
character like p-cresol and a-naphthoic acid show a tendency to 
associate to double molecules, the value of Ii falling with in¬ 
creasing concentration. 

The 4 ' f natural ” m. p. of sulphur, 114*5°, corresponds with a 
content of about 3*6% S M . The observation of A. Smith (A., 1907, 
ii, 20), that the attainment of a steady m, p. by sulphur is delayed 
by sulphur dioxide and accelerated by ammonia, is confirmed. 
Organic compounds of a neutral or acidic character resemble the 
farmer, whilst basic substances, such as pyridine and aniline, re¬ 
semble ammonia in their behaviour. These substances act cata- 
lytically by delaying or accelerating the formation of 8% which 
may itself, however, be formed from S w , 

Arsenic trisubhide in sulphur has the simple molecule As ; >S n , 
but tends to polymerise with increasing concentration. Selenium 
tetrachloride shows a molecular weight of half the normal value, 
and this is attributed to' the formation of selenium, and sulphur 
monochlorides. , E. H. K. 

Measurement of Low Temperatures. XXVII. Vapour 
Pressures of Hydrogen in the Neighbourhood of the 
Boiling Point and between the Boiling Point and the 
Critical Temperature. P. G. Cate and H. Kamkblingh Onnes 
(Proe. K. A had, Wdemrh . ,1 mxterdmn, 1918, 2D, 991- 999. Com¬ 
pare A,, 1914, ii, 27).—An improved form of helium gas thermo-r 
meter is described, and an account is given of the apparatus and 
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methods employed in the further measurement of the vapour 
pressure of liquid hydrogen at temperatures ranging from the boil¬ 
ing point to the' critical point. BL M. D. 

Tke Saturated Vapour , Pressures of Tetratomic 
Substances. E. Aries (Compt. rend., 1918, 166, 802— 805).— 
On the basis of the vapour pressures of ammonia given in the 
Becueil de Const antes physiques, the formula for the saturated 
vapour pressures of tetratomic substances is given as 11 = r l1! *Zjx, 
where x = [1 -f (1 — r)(0‘84 — r) / (r 2 + l)]r 11/G . Whilst the observed 
values for phosphorus trichloride are in fair agreement with those 
calculated from this formula, the agreement is not so good in the 
case of acetylene. W. G. 

The Association of Organic Compounds in Benzene 
and. Alcohol Solution as determined by the Vapour 
Pressure Method. William Ross Innes (T., 1918, 113, 

410—435).—The vapour pressures of benzene and ethyl alcohol 
when mixed with varying quantities of non-volatile substances 
have been measured at certain fixed temperatures. From the 
experimental data, the author has calculated the apparent mole¬ 
cular weight of the non-volatile substance by making use of the 
equation for Raoult’s law. If g grams of the substance of mole¬ 
cular weight m are dissolved in G grams of the volatile solvent of 
molecular weight M, and the vapour pressures of the pure solvent 
and solution are p and p r , then this equation may be written in 
the form nd=gMp f / G(p~-p f ), where m' is the apparent molecular 
weight of the non-volatile solute. The results obtained are shown 
by means of curves, in which m f jm is plotted as a function of the 
percentage molecular concentration of the solute. 

When benzene is used as solvent, the curves obtained may be 
divided into groups. In on© of these, the substances have values 
of mJ l m which differ but little from unity even when the molecular 
concentration of the substance is very large. Acids and oximes 
form a group showing considerable association. In the case of 
forrnanilide and acetanilide, the value of m ! jm increases rapidly 
with the concentration, and a maximum appears to be reached. 
Ethyl tartrate is extremely abnormal in that very high values are 
found for m l jm, which reaches a maximum when the percentage 
molecular concentration is about 50 and diminishes rapidly at 
higher concentrations. 

In alcohol as solvent, four substances were examined, and all 
gave values of rn f jm which increase with the concentration. In 
the case of azobenzene, which is readily soluble in hot alcohol, the 
association factor seems to increase continuously with the concen¬ 
tration. The value of m ! jm obtained for this substance in 60% 
solution is about 6*0. 

The theoretical interpretation of the results is discussed in some 
detail,, and in this connexion attention is directed to results 
obtained for mixtures of sulphuric acid and water (compare T., 

12*—2 
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1904, 85, 1345), according to which the apparent molecular weight 
is very small and decreases rapidly with increasing concentration. 

' H. M. 1). 

Heats of Dilution andjiheir Variations with Temperature, 

Prank R. Pratt (/. Franklin Inst 1918, 185, G63.“695).—The 

heat of dilution of solutions of a large number of salts has been 
determined at a series of temperatures with the object of testing 
th© validity of the expression dl/dO = —dll/dm,, in which l is the 
heat of dilution, 0 the temperature, m the mass of the solution, 
and If the heat capacity of the system. The measurements were 
made by the method of constant flow, in which two streams, of 
solution and water respectively at the same temperature, were 
allowed to mix continuously in a Dewar vessel at constant tempera¬ 
ture. Solutions of sodium chloride, potassium chloride, barium 
chloride, strontium chloride, ammonium chloride, sodium hydroxide, 
potassium hydroxide, sodium nitrate, potassium nitrate, barium 
nitrate, strontium nitrate, and ammonium nitrate were used. The 
results indicate that in a general way the above formula is true. 
The discrepancies are discussed. A further series of measurements 
was made with the following non-electrolytes: resorcinol, dextrose, 
sucrose, catechol, quinol, mannose, and ethyl alcohol. The chief 
point of interest arising from these experiments is that for non- 
electrolytes If is constant for all concentrations; on the whole, 
the results here are in general agreement with the above formula, 

J. P. S* 

Possibility of Calculating th© Properties of Liquids 
and Vapours. Johannes Geisslkr ( Zeitsch . Elehtrochem ,, 1918, 
24, 101—113),—A theoretical paper in which the author has 
shown that for the four substances fluorobenzene, benzene, ethyl 
ether, and carbon tetrachloride there is a region in which the 
physical properties can be represented by straight lines, and that 
within the limits of this area the physical properties can be calcu¬ 
lated. Methods are worked out for calculating (1) th© molecular 
volume of th© saturated vapour from that of the liquid, (2) the 
molecular volume of a liquid from the temperature, (3) the 
coefficient of expansion of a liquid from the temperature, (4) the 
vapour pressure of a liquid from the temperature, (5) the change 
of vapour pressure per degree at a given temperature, (6) the 
latent heat of vaporisation of a liquid at a given temperature. 
The calculated and experimental values are compared, and it is 
shown that whilst there is good agreement in many cases, there 
are also divergences. The latter are attributed to the use of 
data obtained in a region removed from the limited region men¬ 
tioned above, or from data in the neighbourhood of the freezing 
point/ . ■ J. F/S. 

Atomic and Molecular Numbers, Herbert Stanley Allen 
(T. ? 1918, 118, 389—396).—A short account is given of the 
significance of the atomic number in connexion with the periodic 
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classification of the elements. The atomic numbers of analogous 
elements differ by eight or a multiple of eight, or in some cases 
by a number which is two units greater than one of the foregoing. 
The reason for these variations from the rule of eight is the 
presence of three elements in group VIII of the periodic table. 

Molecular numbers of analogous compounds show similar rela¬ 
tions. In reference to organic compounds, it is pointed out that 
the molecular number for the group *CH 2 * is eight, and the rule 
of eight is consequently of wide application in organic chemistry. 
It is probable that many properties of chemical compounds will be 
found to depend on the values of the molecular numbers. 

H. M. D. 

Modified Mercurial Viscosimeter lor Determining the 
Viscosity of Volatile Liquids, F. M. Lidstone (J. Soc. Glum . 
Ind., 1918, 37, 148— 149t). —In the apparatus described, an 
attachment is provided by means of which an equal excess pressure 
may be applied above and below the moving column of liquid in 
the viscometer. This prevents the formation of a cushion of 
vapour between the mercury and the volatile liquid under ex¬ 
amination, but does not interfere with the usual constants of the 
instrument. W. P S. 

The Viscosity of Liquefied Gases. X. The Viscosity 
of Liquid Hydrogen. J. E. Verschaffelt (. Proc . K Akad. 
Wetensch. Amsterdam, 1918, 20, 986—990. Compare A., 1917, 
ii, 408).—From observations on the time of oscillation of a specially 
designed oscillatory system immersed in the liquid hydrogen, the 
viscosity at 20*4° (abs.) has been found to* be ?; = 0*000130, with an 
estimated accuracy of about 1%. A preliminary determination of 
the viscosity of the saturated vapour at this temperature (vapour 
pressure—76*9 cm.) gave = 0*000010. H. M. D. 

Solubility Measurements. Stewart J. Lloyd (J. Physical 
Ghem 1918, 22, 300—302).-—The measurements recorded were 
made incidentally in connexion with other work. The solubility of 
sulphur dioxide in benzene, toluene, nitrobenzene, o-nitrotoluene, 
and acetic anhydride was measured at various temperatures. At 
20°, the solutions saturated at 756—760 mm. contain the following 
amounts in grams per litre : toluene, 236*0; nitrobenzene, 267*4; 
o-nitrotoiuene, 236*0; acetic anhydride, 106. The solubility of 
aluminium chloride in carbon tetrachloride decreases from 0*74 at 
4° to 0*06 gram per litre at 34°; in chloroform, from 1*00 at 0° to 
0*72 at 25° and 0*65 at —15°. The solubility of Barium chloride 
in nitrobenzene increases from 0*167 at 20° to 0*40 at 100°, and 
that of benzoic acid in ethyl acetate from 8*0 grams per litre at 
— 6*5° to 37*7 at 21*5° and 95*7 at 75°. ' H. M. D. 

Reactions between Solid Substances. Leslie Henry 
Parker (T., 1918, 113, 396—409, Compare T., 1914, 106,1504)* 
—The rate at wMeh certain solid substances react together has 
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been examined systematically by observations at various tempera¬ 
tures up to and above the fusion temperature. The pairs of sub¬ 
stances investigated were sodium carbonate and barium sulphate, 
silver nitrate and sodium carbonate, cuprous chloride and sodium 
carbonate. In all cases, the mixtures were made from carefully 
dried substances. Although the results obtained show clearly that 
reaction takes place below the fusion temperature-, and that the 
rate of the reaction between the solids increases continuously with 
rise of temperature, there is in all cases a very marked increase 
in the velocity at the temperature of fusion. The ratio of the 
velocity in the fused mixture to that at the highest temperature 
in the solid state varies in the three cases examined. It is 
immeasurably large in the mixture containing barium sulphate, is 
equal to about 150 for the mixture containing silver nitrate, and 
to about 20 for the mixture containing cuprous chloride. 

The results seem to show that the liquid state per se has an 
influence on the rate of interaction, which influence is to be dis¬ 
tinguished from that of temperature. The fact that shearing 
stresses give rise to reactions between solid substances does not 
seem as yet to be completely explained, and it is suggested that 
such stresses produce changes of state in the surface layers which 
are equivalent to that produced by fusion. IT. M. I). 

Xanthic Acids and the Kinetics of their Decomposition* 
I. Hans von Halban and Walter Hecht (Zcitsch. Blektrochem 
1918, 24, 65—82. Compare A., 1913, ii, 312).—The rate of de¬ 
composition of xanthic acid [ethyl hydrogen dithiocarbonate, 
OEtcOS'SH] and methyl hydrogen dithiocarbonate in water at 0° 
has been studied. The solubility of these substances in water was 
first determined, and found to be at 0°: xanthic acid, 0*02 mol. per 
litre ; methyl hydrogen dithiocarbonate, 0*05 mob per litre. The rate 
of decomposition was determined by dissolving a known amount of 
the sodium salt of the acid in question in water, and, when the 
solution had reached 0°, liberating the acid with a slight excess of 
hydrochloric acid, then after a measured, interval of time neutral¬ 
ising with a cooled solution of sodium hydrogen carbonate and 
titrating with a 0*02jV~iodine solution. It is shown that, contrary 
to the behaviour of solutions in organic solvents, the velocity con¬ 
stants in the present case, when calculated on the basis of a uni- 
molecular reaction, decrease rapidly with decreasing concentration; 
the decomposition is positively catalysed hy hydrogen ions. This 
leads to the assumption that both the undissociated molecules and 
the ions take part in the reaction. On the basis of this assump¬ 
tion, the dissociation constants of the acids were calculated, and 
found to be independent of the dilution, a fact which confirms the 
assumption. At 0°, the dissociation constant for methyl hydrogen 
dithiocarbonate is found to be 0*034, and that for xanthic acid 
0*030. The addition of sulphates (Na, Mg, NH.d to the decom¬ 
posing xanthic acids in water solution strongly retards the action; 
for oxample, 0* 25/Y-magnesiuxn sulphate reduces the velocity of' 
decomposition to one-third' of the original value, and Si^-ammonium 
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sulphate reduces it to one-sixth. A few velocity measurements 
have been made in ethyl alcohol, methyl alcohol, propyl alcohol, 
amyl alcohol, and benzyl alcohol solutions to complete the data 
published in an earlier paper (!oc. cit.) t Measurements were made 
at 0° on the partition of xanthic acid between water and carbon 
disulphide, chloroform, nitrobenzene, light petroleum, benzyl 
alcohol, and amyl alcohol respectively. It is shown that the 
dependence of the partition coefficient on the dilution is in accord 
with the dissociation constant calculated from the velocity values. 
The absorption spectrum of solutions of xanthic acid in light 
petroleum, 0*5iY-ethyl alcohol in light petroleum, and in diethyl 
ether was measured, but although the rate of decomposition is very 
different in the different solvents, no difference could be observed 
in the absorption curves. Benzyl hydrogen dithiocarbonate was 
prepared from the potassium salt. This substance is a solid, m. p. 
29°, and when quite pure may be kept for several hours, and in 
non-hydroxy-solvents has a normal molecular weight. The solu¬ 
bility and rate of decomposition have been determined in twelve 
solvents. The saturated solution at 0° has the following concen¬ 
tration in these solvents: hexane 0‘224Y, light petroleum 0‘316Y, 
methyl alcohol 0*36i\ 7 , acetic acid 0*41iY, nitromethane 1*49Y, 
acetonitrile 3*26*Y, carbon disulphide 3'702V 7 , acetone 3 *41 A, diethyl 
ether 2‘93iY, benzene 3'33i\ 7 , ethyl bromide 3 *88A, and nitro¬ 
benzene 3 *15 A. The van’t Hoff velocity constant was calculated 
from the data, and these values, as well as those for xanthic acid, 
show that the catalytic influence of the solvent is not removed by 
the van’t Hoff calculation. J. F. S. 

Hydrolysis of Ethyl Citrate and the Ethyl Hydrogen 
Citrates. Julius Meyer ( Zeitsch . Elektrochem 1918, 24 ? 

84—85).—Polemical; the author claims that the work of Pinnow 
(this vol., ii, 103) is not the first case in which the hydrolysis of a 
tribasic ester has been studied, and then proceeds to criticise the 
results published by .Pinnow. J. F, S. 

The Influence of Lipoids on the Rate of Reaction. M. 
Siegfried ( Biochem . Zeitsch., 1918, 86, 98—109).—Lecithin 

inhibits the transformation of the yellow mercuric iodide into the 
red variety, and also the reduction of ammoniacal silver nitrate by 
phenylhydrazine. The latter reaction should be carried out in the 
dark, and in the presence even of diffuse sunlight the inhibiting 
action of the lipoid is diminished. S. B. S, 

Ester Catalysis of y-Lactones. Hjalmab Johansson and 
Hugo Sebelius (Ber., 1918, 61, 480—485).—It has recently been 
shown that the hydrolysis of /3-lactones to the hydroxy-acids is not 
catalysed by hydrogen ions (Lunds nniversitets arsskrift , 1916), and 
it appeared to be of interest, therefore, to determine directly 
whether the hydrolysis of y-lactones, like the formation of them 
(compare Taylor and Close, A., 1917, ii, 253), is catalysed by 
acids* 
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For this purpose, the catalysis of the hydrolysis of y valero- 
lactone and y-buty rolactone by nitric acid has been studied, the 
hydroxy-acid being titrated by means of barium hydroxide. It is 
found that in the case of y-butyrolactone, with quantities of nitric 
acid represented by 9, 3, and I, the time required for the produc¬ 
tion of the same- percentage of hydroxy-acid is represented very 
nearly by 1, 3, and 9. “The results with valerolactono are similar; 
H-ion concentration, 6:3:1 (roughly), and times, 1:3:0. The 
hydrolysis of y-lactones is therefore a normal case of ester catalysis. 

J. c. w. 


Errors affecting Determinations of Atomic Weight. 
V1L Refinements in the Method of Weighing: Micro- 
balance : Application to the Atomic Weight of Helium 
and Hydrogen, Ph. A, Guy a (J. Ghim. Phy< s\, 1918, 16, 
46—61. Compare A., 1916, ii, 385, 386, 432, 435; this vol, ii, 40, 
41).*—The Taylor microbalance is discussed by the author and shown 
to be very suitable- for the accurate determination of gaseous densi¬ 
ties. Correct formulae are developed for calculation of the- density and 
.molecular weight of gases from the experimental figures obtained 
in this way. These formulae have been applied to the experimental 
figures obtained by Taylor (Pht/s. Review, 1917, 10, 653), when 
the following values were obtained: normal litre of hydrogen 
weighs 0*089858 gram, molecular weight 2*0151; normal litre of 
helium weighs 0*17835 gram, molecular weight 3*9976. These 
values differ by about 10 per 10,000 from those calculated by Taylor. 
It is further shown that the Taylor microbalance appears to be 
susceptible of a few improvem mts, which are indicated by the 
author, and which, being made, give an instrument which will not 
only give the densities and molecular weights of gases with a pre¬ 
cision at least equal to that of other methods, but which, with 
very small quantities of material, will give all the weighings neces¬ 
sary for the determination of atomic ratios* The great interest of 
the method lies in the fact that the determination of mass will 
resolve itself into the measurement of length, which is much more 
precise than weighing with weights, no matter how carefully' 
calibrated. "" J. F. S. 


The Conception of the Chemical Element and the 
Phenomenon of Isotopy (Addendum). K. Fajans ( Jahr * 
Radiaaktiv . EleMronih , 1918, 16, 101—102. Compare A., 1917, 
ii, 566).—In further pressing the point of view that isotopic 
elements cannot be considered as one element, in Boyle’s sense of 
undecomposability, an intimate mechanical mixture of isotopes is 
postulated as capable of being made and of '-existing as such in 
nature, which, since they can he imagined to be capable of being 
resolved into their constituents, if of different density, by the use 
'■of- suitable fluids, cannot be regarded ■ as 1 undecomposable. 

F. 8; ■' 
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Molecular Frequency and Molecular Number. III. 
Inorganic Compounds. Lind©mann f s Formula. H. Stanley 
Allen (Phil. Mag., 1918, [vi], 85, 445—460. Compare this vol., 
ii, 163).—According to Lindemann, the characteristic molecular 
frequency of a compound is given by the formula v = & */ T s fMV». 
in which M is the molecular weight, V the molecular volume, and 
T s the melting point of the compound on the" absolute scale. 
Assuming & = 3*08 x 10 12 , this formula has been used to calculate 
the frequency for a large number of inorganic compounds. The 
results, which are arranged according to the periodic groups, afford 
further evidence of the validity of the relation Nv — nv A or 
]S[v = (n-\- ^)v A , according to which the product of the molecular 
number and the characteristic frequency is a simple multiple of the 
fundamental frequency 

The fact that this relation holds for compounds which include 
elements belonging to all the different groups of the periodic system 
makes it appear very probable that the above equation is the 
expression of a relation which is of fundamental importance and 
characteristic of the solid state of matter. H. M. D. 

Periodic System of the Elements. Charles P. Steinmbtz 
(J. Amer . Ohem. 8'or:, 1918, 40, 733—739). — It is shown that the 
single, double, and quadruple periodicities which characterise the 
periodic system can be completely represented by a Riemann surface 
having two singular points at —40 and —130. Incidentally, it is 
pointed out that if is unjustifiable to assume that the functional 
relation between the properties of the elements and their atomic 
weights can be represented on a plane. H. M. D. 

The Ductility of Metals and their Position in the 
Periodic System, G. Tammann ( Nachr . K. Ges . IFVss. Gottingen , 
1917, 247—254; from Ghem. Zentr 1918, i, 509—510).—Lothar 
Meyer indicated that the ductile elements lie near the maxima and 
minima of the. atomic volume curve. The author regards the 
occurrence of ductility as dependent on the formation of as. many 
slip-planes as possible in the direction of main extension and the 
occurrence of movement with as little force as possible, and he uses 
the term ductility in the commonly accepted sense of capacity to 
be drawn into wire. Pairs of elements which form a continuous 
series of mixed crystals are regarded as isomorphous, so that by 
starting from a known crystal lattice it is possible to find many 
other examples of the same type. In the periodic system, a certain 
symmetry prevails in the crystalline form of the typical crystals, 
but is interrupted by the non-metallic elements of the carbon group. 
Elements with various crystalline forms are ductile. The ductility 
is not dependent on any definite space lattice, but probably on the 
occurrence of only one kind of atoms, between which no valencies 
are active, in the lattice of their crystals. If the valencies between 
the atoms of the lattice become active, as in the binary compounds 
of the metals, the formation of slip-bands is checked and the 
ductility disappears, . ' D. FyTV' 1 ' 
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The Relationship of the Bare Barths to the Periodic 
System* Rudolf Vogel (Zeitsch. anorg , Chem 1918, 102, 
] 77 —200).- The .many attempts which have been .made to fit the 
elements of the rare earths into existing groups of the periodic 
classification have all been unsatisfactory. There is only slight 
chemical and crystallographic justification for placing lanthanum 
in the third and cerium in the fourth group, and in any case the 
valency of an element or the isomorphism displayed by certain 
of its salts serves as a very uncertain guide to its true relationship 
to other elements. The author agrees with Tamm an n that an 
element should show little or no chemical affinity for another 
element belonging to the same group; conversely, if two .elements 
form a stable compound, they cannot belong to the same group. 
When this test is applied to the only rare earth element which is 
available in sufficient quantity for systematic study, cerium, it 
must he concluded that this element can belong to none of the 
ordinary groups of the periodic system. It forms binary compounds 
with metals of every group, with the exception of those of groups 
VI and VII, which have not been studied, and many of these com¬ 
pounds are remarkable for their great heats of formation and high 
melting points. In particular, cerium combines energetically with 
elements of groups III, IV, and V to form such compounds as 
CeAlg (m, p. 1460°), OeAl 4 (m. p. 1250°), C'e 2 Sn (m. p. 1400°), and 
Ce 4 B% (m. p. 1630°), whilst lanthanum also forms with aluminium 
a strongly exothermic compound. LaAl. t , of high melting point. 

The new periodic law, based on the atomic numbers of the 
elements, requires the existence of sixteen elements between Ba(56) 
and Ta(73). Of these, fourteen rare earth elements are "known, 
one being missing between Nd and Sm, and one between Lu and 
Ta. Whilst, therefore, the sixteen rare earth elements must form 
a continuous series with, the remaining elements, they must form 
a special group by themselves. 

A satisfactory representation of the position of the rare earth 
group in the family of elements is obtained in the following manner. 
The elements are arranged in order of atomic numbers on an 
ascending spiral, each turn of which corresponds with one short 
period of eight elements, elements belonging to the same group 
appearing vertically above one another. After passing Ba, the 
spiral changes its course and develops a subsidiary, smaller loop 
which, after making rather more than a complete turn, rejoins the 
original path of the spiral at Ta, group V. On this subsidiary 
loop are crowded the sixteen rare earth elements, which form a 
closely related family independent of the other groups situated on 
the main spiral. The elements La and 0© appear on the small 
loop in fairly close proximity to the vertical lines through groups 
III and IV respectively on the principal spiral, and this may 
account for certain properties shown bv La and Ce in common 
with the, elements of groups III and IV respectively. The rare 
earth element's themselves exhibit a certain periodicity in their 
basicity, magnetic' properties,' and in the solubility of their salts; 
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Hiicli periodicity or gradual change of properties is to be inferred 
from the form of the loop. 

It is further suggested that the triads Fe,Co,Ni, Bu,Rh,Pd, 
Qs,Ir,Pt also form three secondary loops on the principal spiral in 
place of elements belonging to group VIII. Each triad then forms 
a sub-group similar in character to the rare earth group, and homo¬ 
logous elements of the three triads appear on vertical lines parallel 
to the axis of the spiral. It is significant that the typical magnetic 
elements Fe, Co, Ni, and also the strongly paramagnetic elements 
Tb, By, and Ho, are all among those elements which do not con¬ 
form to the normal course of the periodic system. E. H. H. 

Gas Generating Apparatus. L. W. Winkler (Zeitsch. 
an (few. Ohem 1918, 31, i, 64).—An apparatus for generating small 
quantities of hydrogen sulphide, carbon dioxide, hydrogen, etc., 
consists of a wide tube constricted at its middle so as to form two 
short, cylindrical bulbs; the upper bulb is provided with a tap 
and contains the ferrous sulphide or calcium carbonate, etc., whilst 
the lower bulb is connected by a glass tube to an acid reservoir at 
some height above the bulbs. The whole apparatus is made in one 
piece. W. P. S. 

Experimental Retort for Dry Distillation. F. E. Coombs 
(Met, and Ohem. Enr/., 1918, 18, 425 ). —The retort consists of a 
cylinder of metal closed at the bottom. A similar cylinder, but of 
slightly larger diameter, so as to slide loosely over the retort, forms 
the lid, to which a bent delivery tube is fitted. The lid is secured 
to the retort by screws. The apparatus is placed in a bath of fused 
metal or sodium hydroxide, the level of which is below the top of 
the retort, which is now sealed by the liquid entering the annular 
space inside the lid. The contents of the retort can be distilled 
at a known and regulated temperature. The advantage claimed 
is accessibility for cleaning and charging. H. J. H. 

Extraction Apparatus for the Laboratory. Carl G. 
Schwalbe and Walter Schulz (Ohem. Zeit., 1918, 42, 194).—A 
modification of the Besson extractor (A., 1916, ii, 26) in which no 
corks are employed and larger quantities (4—6 litres) of material 
may be extracted. The apparatus consists of a white metal cylinder 
in the upper part of which is fitted a wire ring which carries a fine 
cotton bag holding the material to b© extracted. Above this bag 
is fitted a cylindrical condenser, through which a stream of water 
flows. The apparatus stands in a water-bath heated by a gas burner 
in the usual manner. All gas- and water-connexions are made of 
metal so as to ensure the safety of the apparatus. A. B. S. 

Simple Arrangement for Simultaneous Stirring and 
Filtration. Fritz Feigl (Zeitsck. angew . Ohem 1918, 
31, i, 68).—To obviate the errors which occur when portions of a 
saturated solution at high temperatures are removed for solubility 
determinations, the author describes a combined stirrer and filter. 
The apparatus consists of a stout-walled, wide test-tube from which 
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the bottom lias been removed, and on to the sides of which a number 
of glass vanes have been fastened. One end of the tube is covered 
with a piece of linen or hardened filter paper, the other end is 
inserted into a hoi© in a wooden pulley. The tub© is then partly 
immersed in the saturated solution and rotated; the clear, saturated 
solution slowly filters into the tube, whence it can be withdrawn in 
suitable quantities. If a semiperraeable membrane is substituted for 
the filter paper, the apparatus may be used to determine the velocity 
of diffusion of colloids below their coagulation temperature. 

J. F. S. 

Grinding Glass Tips for Drop-weight Apparatus* Earl 
C. H. Davies (J. Amer. Ckem . Soc., 1918, 40, 784—785).—For 
the measurement of surface tension by the drop weight method, it 
is necessary to prepare capillary tips <?£ circular cross-section by 
grinding until the section is flat and smooth and the edges are 
perfectly sharp. To facilitate this, the author recommends the 
use of Wood’s metal or other similar low melting alloy. The glass 
tube, made ready for the final adjustment of the tip, is lowered 
into the molten alloy, some of which is drawn into the capillary. 
The tube is left in position until the alloy has solidified, when the 
tip becomes firmly embedded in the alloy. The tub© and alloy 
are then ground until the requisite sharp edge is obtained. 

H. M. D. 

Willem Homberg. F, 3VL Jaeger (Ghent. Weekblad , 1918, 
15, 602—605),—Further particulars of the life of the alchemist 
Homberg, including a reproduction of part of an autograph, letter 
(compare this vol., A., ii, 164), A. J. W. 

Anselirras Boetius d@ Boodt. F. M. Jaeger ( Chem . 
Weekblad, 1918, 15, 628—671).—An account of the life and 
researches of the mineralogist de Boodt, who was born at Bruges 
in 1550, and died at the same place on June 21st, 1632, 

A. J. W. 

Lecture Experiments for Demonstrating the Law of 
Multiple Proportions* F. Emich (Zeitsch. anal . Ghent., 1918, 
67, 65—71).—Simple experiments are described, and comprise the 
estimation of oxygen in cupric and cuprous oxides by reduction 
with hydrogen, the formation of normal potassium tartrate and 
potassium hydrogen tartrate, and the gasometric estimation of 
carbon dioxide in sodium carbonate and sodium hydrogen 
carbonate, W. P. S. 

Som® Lecture Experiments with Silver Carbide* 
[Acetylidej. John Eggert and Hans Schimank (Ber., 1918, 
51, 454—456. Compare A., 1917, ii, 462).—The experiments are 
designed to show that pure silver carbide detonates very mildly in 
a vacuum, its bursting power under ordinary conditions being due 
to the rapid heating and expansion of the surrounding air, 

■ j. a w. 
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The Relation of Iodine to Sulphur and Selenium. ' E. 
Beckmann and C. Platzmann (Zeitsch. anorg . Chem 1918, 102, 
215—222).—The molecular weight of iodine determined cryo- 
scopically in sulphur (K = 213) corresponds with I 2 . Sulphur dis¬ 
solved in iodine has the molecular composition S 8 , but in the same 
solvent, selenium is dissociated into Se 2 and Se 1 , although in organic 
solvents it exists as Se 8 , and iodine, on account of its low dielectric 
constant, would not be expected to have dissociating properties. 
The freezing point of sulphur is raised by selenium, as is to be 
expected, since the two substances are isoinorphous. On account 
of the sparing solubility of selenium in sulphur, experimental 
determinations were limited to concentrations up to 2*5% Se. Over 
this range, the elevation of the freezing point was approximately 
proportional to the concentration, and averaged 0*242° per 1% Se. 
It is concluded that in sulphur-selenium mixtures the latter is 
present as Se 8 . 

The depression of the freezing point of sulphur-selenium mix¬ 
tures by iodine and diphenyl was determined. The cryoscopic 
constants of mixtures containing up to 1*58% Se were found to be 
practically equal to that of sulphur alone. On the assumption that 
the change of the freezing point of sulphur containing selenium 
and iodine is the algebraic sum of the elevation due to Se 8 and the 
depression due to I 2 , the total effect was calculated and the result 
compared with the observed value for a number of concentrations. 
The agreement was generally satisfactory. There is no evidence 
of the formation of a compound between selenium and iodine, and 
the low molecular weight of selenium in iodine solution remains 
unexplained, E. H. R. 

Action of Thionyl and Sulphury! Chlorides on Sulphur 
and Phosphorus. H. B. North and J. Claude Thomson (/. 
Arrier, Chem, Soe,, 1918, 40, 774—777).—Thionyl and sulphuryl 
chlorides were heated in sealed glass tubes with sulphur and phos¬ 
phorus at temperatures ranging from 70° to 180°. Both chlorides 
react with sulphur at 150° to 180°, with the formation of sulphur 
dioxide and sulphur monochloride. Under similar conditions, the 
two chlorides react with both red and yellow phosphorus, with the 
formation of phosphorus trichloride, according to the equations 
3S0 2 C1 2 + 2P = 2PC1 3 + 3S0 2> 4S0C1 2 -+ 2P = 2PC! S + 2S0 2 + S 2 C1 2 . 

Prolonged heating tends to produce phosphorus pentachloride in 
accordance with the equations PC1 8 + S0 2 C1 2 =Pd r> + S0 2 , 3PCl s -h 
4S0C1 2 = 3PC1 5 -f 280 2 + S 2 C1 2 , but these reactions are far from 
complete after heating for several hours at 160—180° in presence 
of considerable excess of the sulphuryl or thionyl chloride. 

EL M. D. 
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*'*»• Oxidation of Sulphur Dioxide aad Ammonia in the 
Presencejof Platinum and Rhodium. P. Wenhkb and C. 
Urfer (Arm. Ghim . anal., 1918, 23, 97—104).—Maximum oxida¬ 
tion of sulphur dioxide takes place at 432° in the presence of 
platinum black, 96'8% of the dioxide being converted into sulphur 
trioxide. When rhodium black is used as the catalyst, the maxi¬ 
mum oxidation (91*1%) occurs at 610°. In the case of ammonia, 
97% is converted into nitric and nitrous acids by platinum black 
at 533° to 562°, whilst with rhodium black a maximum oxidation 
of 69'7% is attained at 662°. W. P. S. 

Synthesis of Ammonia at High Temperatures. II. 
Edward Bradford Maxted (T., 1918, 113, 386—389. Compare 
ibtd., 168).—Further observations on the combination of nitrogen 
and hydrogen at high temperatures have been made by passing the 
1 :3 mixture through a capillary tube fitted with platinum wire 
electrodes, between which sparks were made to pass by connecting 
the wires with an induction coil. When the distance between the 
electrodes is gradually reduced, the ordinary spark discharge is 
transformed into a small high-tension arc characterised by a con¬ 
tinuous flame of high temperature. In experiments in which the 
rate of passage of the gas was kept, constant and the size of the 
gap reduced, it was found that this was accompanied by a con¬ 
tinuous increase in the percentage of ammonia formed. Similar 
results were obtained when the speed of the gas was controlled so 
as to give a constant time of contact. For a fixed width of gap, 
the percentage of ammonia was found to increase as the rate of 
flow of the gaseous mixture diminished. The results generally are 
in agreement with those obtained in the previous high-temperature 
measurements ( loc. cit.). H. M, I). 

Synthesis of Nitrosyl Bromide. E. Moles (J. Ghim . Phys., 

1918, 16, 3—ID; Anal. Fh. Qnim 1918, 16, 377—385)'.. 

The author has examined the reaction of nitric oxide on bromine, 
and the nature of the resulting nitrosyl bromide, with the object 
of ascertaining whether this substance is suitable for use in the 
determination of the atomic weight of bromine by the method 
employed by Wourtzel (A., 1913, ii, 771) for chlorine with nitrosyl 
chloride. After a series of very careful experiments, it is found 
that the nitrosyl bromide produced always contains a slight excess 
of bromine, and consequently the compound is of no use for the 
purpose of determining atomic weights. J. F. 8. 

Preparation of Carbon Tetrachloride from Carbon 
Bisulphide and Chlorine. Isco Chemical Co. (U.S. Pats, 
1260621 and 1260622).-—Carbon disulphide containing free sulphur 
is^ treated with chlorine in the presence of a catalyst to form sulphur 
dichloride and carbon tetrachloride, and an additional quantity of 
carbon disulphide is then added to convert the sulphur dichloride 
into sulphur monochloride, with the formation of more carbon 
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tetrachloride. The product is treated with sufficient tin to convert 
the sulphur monochloride into sulphur, with the formation of 
stannic chloride, and, after separating the sulphur, water is added 
to hydrate the stannic chloride, and the carbon tetrachloride is 
recovered from the mixture by distillation. A. S. 

Causticising ol Potassium Carbonate. E. Belloni 
(Ann. Ghim. AppUecita, 1918, 9, 115—149).—The reaction between 
potassium carbonate and calcium hydroxide is reversible, and may 
be represented as a heterogeneous system in which there are two 
solid phases and one liquid' phase containing variable proportions 
of the other components. Erom mathematical data based on the 
consideration of the formulas of Bodlander and Lucas (A., 1905, 
ii, 634) and Le Blanc and Novotny (A., 1907, ii, 22), the follow¬ 
ing general isotherm for the conversion of an alkali carbonate into 
hydroxide by the action of calcium hydroxide has been deduced : 
C 2 K 0 H(Na 0 H)C/K a C 0 a(Pra 2 C 03 ) a 1 <j> + a f *<j>*, where C' 2 k.oii represents 

the concentration in gram-molecules of alkali hydroxide, Ok< 2 ,oo» the 
concentration of the alkali carbonate in the final solution, and cj> 
the concentration of the carbonate in the initial solution. The 
constant K, which represents any given concentration giving stable 
equilibrium, is a definite function of <p to which the form may be 
given K = a — a f </> + a ,! </> 2 . In the special case of the conversion of 
potassium carbonate into hydroxide at 100 °, and for values of <p 
varying from 0 to 1*5 (that is, for solutions up to 32V), the equa¬ 
tion assumes the form <7 2 koh / Ck 2 co ;{ = 133*20 —127*85<£ + 43-50<£ 2 . 
The yield of potassium hydroxide obtainable from a solution of 
potassium carbonate of known concentration ma y be calcula ted by 
means of the equation Ojsj oh = K( - 0*25 + 0*0625 + < 56 / K ). At 

equal molecular concentration of the solutions and under the same 
conditions of temperature, a greater yield of hydroxide is obtained 
from sodium carbonate than from potassium carbonate. The 
formation of a double carbonate of potassium and calcium at a 
given temperature is only possible at a single definite concentra¬ 
tion, which at 100 °, the temperature for technical preparation of 
hydroxide, is 61’78 grams per 100 c.c. This corresponds with a 
concentration much higher than is used in the manufacturing 
process. The temperature has a great influence on the velocity of 
the reaction, but does not affect the final stage of equilibrium. The 
results for equal concentrations, <£, at 80° and 100 ° were practic¬ 
ally identical. [See also J. Sac . (them. hid ., 368a.] C\ A. M. 

Equilibria in Solutions containing Mixtures of Salts. 
I. The System Water and the Sulphates and Chlorides of 
Sodium and Potassium. W. C. Blasdaee (J. Inct Eng . Chem 
1918, 10, 344—347). —The conditions which govern the 

separation by fractional crystallisation of sodium and potass¬ 
ium salts were investigated by the aid of the phase rule 
diagrams for such solutions. The equilibrium conditions of the 
/reversible reaction 3KOI -f 2NaoS0 4 ,10TL>0 ^ K a Na(S0 4 ) 2 + 

3NaCl 4 - 20H 2 O were studied, and the compositions of the solutions 
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saturated with one or more of these salts at Q°, 25°, 50°, 75°, and 
100° were determined and plotted with respect to four axes repre¬ 
senting sodium sulphate, potassium sulphate, potassium chloride, 
and sodium chloride. The diagrams represent the composition of 
ail possible solutions which can be in equilibrium with these four 
salts, and with Glauber's salt and sodium potassium sulphate 
(glaserite), and indicate the stability of giaserite under widely 
varying conditions. [For details, see J . Soc. Chum, hid., 369a.] 

w. f. f. 


Separation of Sodium and Potassium Chlorides and 
Sulphates by Fractional Crystallisation. W. C. Blasdale 
(J. hid . Eng, (Jhem 1918, 10, 347—353).—The application of the 
principles described in the preceding abstract to the separation of 
mixed solutions is shown. Diagrams are given representing the 
composition of mixed solutions of (1) potassium chloride and sodium 
chloride, (2) potassium chloride and potassium sulphate, (3) potass¬ 
ium sulphate and sodium sulphate, (4) sodium sulphate and sodium 
chloride, and (5) mixtures of potassium salts with sulphates and 
chlorides of sodium and potassium. The diagrams are used to 
determine possible cycles of operation by which the various salts 
may be successively crystallised by evaporating and cooling at suit¬ 
able temperatures. [For details, see J , Soc. Ghent . Ind., 369a.] 

W. F. F. 

Production of a Stable Sodium Percarbonate. Henkel 
& Co. (D.R.-P., 303556, 1915; from Ghent. Zentr 1918, i, 497).—A 
compound, 2Na 2 00 3 ,3H 2 0 2 , is obtained by the addition of sodium 
carbonate to an aqueous solution containing at least a sesquimole- 
cular proportion of hydrogen peroxide; instead of sodium carbonate 
and hydrogen peroxide being taken as such, these substances may 
be produced in the solution by a suitable chemical change, for 
example, from sodium peroxide and sodium hydrogen carbonate. 

D. F. T. 

The Calcium Arsenates. R. H. Robinson (J, Agric . lies,, 
1918, 13, 281—294).—Pure calcium hydrogen arsenate was pre¬ 
pared by pouring a calcium chloride solution slightly acidified with 
acetic, hydrochloric, or nitric acid into a sodium-hydrogen arsenate 
solution similarly acidified. A heavy, voluminous precipitate was 
formed, which was washed by decantation, filtered, washed with 
hot water until free from chlorides, and dried *at 100°. The wash¬ 
ings were evaporated to a small volume, when crystals separated, 
and were washed and dried. Analysis showed both the powder 
and crystals to have the formula CaHAs0 4 ,H 2 0. The water of 
crystallisation was lost at 175°. 

Pure tricaleium arsenate was prepared by pouring an alkaline 
calcium chloride solution into an alkaline sodium hydrogen arsenate 
solution, A heavy, voluminous precipitate was formed, which was 
washed by centrifuging and decantation, and then filtered And 
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dried at 100°. Analysis agreed with the formula Ca 3 (As0 4 ) 2 ,2H 2 0. 
The water of crystallisation was lost at 175°. 

The specific gravity of the salts was determined hy weighing in 
specially dehydrated absolute alcohol at 20°. The results were: for 
CaHAs0 4 ,H 2 0, Df 3*09; for CaHAs0 4 , 3*48; for Ca 3 (As0 4 ) 2 ,2XX 2 0, 
3*23; for Ca 3 (As0 4 ) 2 , 3*31. Solubility was determined at 25° in a 
water-bath fitted with a revolving bottle-holder. One hundred 
grams of the solution contained in the case of CaHAs0 4 0*3108 
gram of the salt, and in the case of Ca 3 (As0 4 % 0*0133 gram. 

J. H. J. 

An Artificial Patina* Otto Gkotian ( Zeitsch . Blehtrochem 
1918, 24, 83).—The author describes a method of artificially pro¬ 
ducing an incrustation or patina on copper articles similar to that 
found on ancient bronzes. This film is produced hy electrolysing 
a solution of copper sulphate between copper electrodes for three 
minutes with a current density of 1 amp./per sq. decimetre; the 
current is then interrupted and the cathode removed from the 
liquid. The anode is allowed to remain undisturbed in the liquid 
for twenty-four hours. The procqjss is repeated several times, 
alternately passing the current for three minutes and leaving the 
anode for twenty-four hours. After several repetitions, the anode 
is removed and found to be covered with a beautiful bluish-green, 
non-crystalline patina, which cannot be removed hy washing. On 
analysis, the film is shown to have the composition CuO,3HoO. 

‘ J. F. S. 

Mercury Fulminate and its Estimation. G, S. Heaven 
(J. Soc. Ohem. Ind 1918, 37, 143— 147t). —Commercial mercury 
fulminate consists of a crystalline powder varying in colour from 
pale cream to dark brown; the largest crystals do not exceed 1 mm. 
in length, and these are more sensitive to impact than are the 
smaller crystals. A very fine powder, sifted through calico, fails 
to fire. Fulminate is soluble in alcohol, ammonia, pyridine, 
potassium cyanide solution, and in cold water, but is decomposed 
by hot water, alkali solutions, and thiosulphate solution. It does 
not inhibit the growth, of fungi; Tricoderma viride; and Aero- 
stalapmus alb us Preuss grow readily on bags containing fulminate, 
and even on the crystals themselves. The following method is 
recommended for the analysis of detonator composition containing 
fulminate, antimony sulphide, potassium chlorate, etc. A quantity 
of 0*3 gram of the sample is treated with 50 ex. of N /10-thio¬ 
sulphate solution, 0*3 gram of boric acid is added, the mixture is 
stirred for three minutes, and then titrated with sulphuric acid, 
using methyl-orange as indicator. The sulphuric acid is standard¬ 
ised previously against pure mercury fulminate. Any antimony 
sulphide which may be present is then collected on a filter, washed, 
dried, and weighed, or estimated volumetrically if the sample con¬ 
tains powdered glass. To the filtrate are added 100 c.c. of 10% 
ferrous sulphate solution containing 1 c.c. of free sulphuric 1 acid,' 
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the mixture is boiled for thirty minutes, the mercury sulphide 
collected, dissolved in aqua regia, the solution neutralised with 
ammonia, acidified with hydrochloric acid, and the mercury pre¬ 
cipitated as sulphide. The mercury sulphide is collected and 
weighed, and the filtrate, containing reduced chlorate, is oxidised 
with nitric acid, and the chloride estimated volumetrically. 

w. p. a. 

Preparation of Inorganic StamnicMorid.es, J. G. F. 
Dtvuge (Chem. Few#, 1918, 117, 193—196).—A number of stanno- 
and stanni-chlorides of uni- and bi-valent metals have been pre¬ 
pared. The stannochlorides were obtained by crystallisation of 
acid solutions containing stannous chloride and the chloride of the 
second metal. To obtain the stannichlorides, these solutions were 
first subjected to the action of chlorine. The recorded analyses of 
the products, in which the water of crystallisation was obtained 
by difference, show that magnesium and zinc yield anhydrous 
stannochlorides, whilst those formed by potassium and ammonium 
contain two molecules of water of crystallisation. The data for 
the stannichlorides correspond with the following formulas: 
LioSnCIe,8H«0; NaoSnCI c ,6I~L>0; KJ3nCl e ; RbJSnCl*; 

(NH 4 ) 2 SnCl G ; 

CaSnClfl; SrSnCl G ,4H*0; MgSnCl 0 ,6K>O; ZnSnCl fi) 6H t ,0 ; 
CdSnClfii CoSnCl D ,6H 3 0 J NiSnGI e ,6H 2 0. 

The anhydrous potassium, rubidium, and ammonium, stannb 
chlorides are quite stable in the air and do not deliquesce. The 
alkaline earth stannochlorides are entirely deliquescent, and on this 
account it was found impossible to obtain a pure specimen of the 
barium salt, H, M. D. 

Normal Zirconyl Nitrate. Ed. Chauvknet and (Mlle.) L. 
Nicollb (Compt. rend., 1918, 166, 781—783).—The' authors were 
unable to confirm the existence of a normal zirconium nitrate, 
Zr(N0 8 ) 4 ,5H 2 0, commonly described in text-books. By evaporating 
a solution of zirconium hydroxide in nitric acid, even in an atmo¬ 
sphere saturated with nitric acid fumes, they always obtained a 
zirconyl nitrate', ZrO(NO.*) 2 ,2HoO, or at temperatures below 10° 
the hydrate, Z r O (NO 3 ) 2 ,3 * 5 FLO. Attempts to prepare the 
anhydrous nitrate were not successful, the dehydration being always 
accompanied by loss of nitric acid. W. G. 

Basic Zirconyl Nitrates. Ed. Chauvenet and (Mlle.) L. 
Nicolle (Compt, rend. y 1918, 166, 821—824).—Zirconyl nitrate, 
Zr0(N0 3 ) 2 ,2H 2 0 (compare preceding abstract), when dissolved in 
water, slowly undergoes hydrolysis, and there is slow formation of 
a precipitate having the composition Zr0(N0 3 ) 2 ,Zr0 2 ,^H a 0. A 
study of the neutralisation by N /100-sodium hydroxide of the 
nitric acid formed during the hydrolysis showed that there are two 
reactions, namely, 

2ZrO (NO s ) e '+ 2NaOH = SNaNO, + Zr0(N0 3 )„Zr0, + H a O ; 
and Zr0(N0 s ) 2 -f2Na0H = 2NaN0 3 + Zr0 2 -fH 2 0: ^ 
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When the normal zirconyl nitrate is heated at 120° in the 
presence of nitric acid vapour, it undergoes dehydration, and at 
the same time loss of nitric acid, giving a basic nitrate , 
3ZrO(N0 3 ) 2; ,Zr0 2 ,7H 2 0. If the dehydration takes place in air, 
there are formed the following basic nitrates: at 110°, 
2ZrO(NO s )o,ZrOo,7H«,0; at 150°, Zr0(N0 3 ).,2Zr0 93 4H,0; at 215°, 
Zr 0 (N 03 ) 2 , 7 Zr 02 , 5 H 20 ; and at 250°, ZrO(NO s ) 2 ,10Zrd 3 ,4H 2 O, and 
above this temperature zirconium oxide is formed. "W. G. 

Tli® Besistance Limits of Mixed Crystals of Vanadium 
and Silicon with, Iron. G. Tammann {Nadir. K. Ges. Wiss. 
Gottingen ., 1917, 161—179; from Ghem. Zentr., 1918, i, 510).—The 
“ resistance limit” is the term given to the composition of mixed 
crystals at which a sudden alteration occurs in the susceptibility 
to chemical agents. Whereas it is possible to observe in a direct 
manner the alterations in the surface of polished pieces of alloys 
consisting of copper-gold or silver-gold mixed crystals, this cannot 
be done in the present case, and it is necessary to observe, instead, 
the effect of various reagents on the metal. After ordinary, slow 
cooling, mixed crystals of iron and vanadium containing up to 
0*43% molecule of the latter are ferromagnetic, whilst mixed 
crystals richer in vanadium are inactive. Examination was made 
of the behaviour of the mixed crystals towards solutions of various 
salts and acids, the resistance limit being found at 0*50 ±0*05 mol. 
vanadium. 

The iron-silicon mixed crystals gave rather irregular results ; 
solutions of metallic nitrates cause the iron in the mixed crystals 
to become passive; the action of acids is also somewhat abnormal; 
copper sulphate, mercuric chloride, gold chloride, and several other 
salts, together with iodine, indicate a resistance limit at 0*25 mol. 
silicon, which appears to confirm the existence of the compound 
FeSi. ■ D. F. T. 


Mineralogical Chemistry. 


The Old and the New Mineralogy. Sir Henry Alexander 
Miers (T., 1918, 113, 363—386).—A lecture delivered before the 
Chemical Society on April 18th, 1918. H. M. D. 

Chemical Composition of Melanophlogites. E. Manzella 
(Ann, Chim. AppUcata , 1918, 9, 91—101. Compare Lasaulx, this 
Journal, 1876, ii, 54; Bertrand, A., 1881, 1000).—Melaiiophlogite, 
a mineral discovered by Lasaulx in association with certain speci¬ 
mens of sulphur, is characterised by its behaviour on heating, 
changing successively in colour to greyish-yellow, greyish-blue, and 
deep bluish-black. Purified specimens of various origin recently 
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examined had the following composition: hydrogen, 1 '47 to ,W>6; 
carbon, 3*32 to 3*91; silica, 88-76 to 89’12 sulphuric anhydride, 
0*63 to 2*49; iron and loss, 0*27 to 0*60; and substances undeter¬ 
mined, 2*67 to 4*94%. A decrease in the proportion of sulphuric 
anhydride was,accompanied by a reduction in the degree of blacken¬ 
ing on heating, but other experiments showed that the alteration 
in colour must be attributed solely to carbonisation of the organic 
constituents in the mineral. C. A. M. 


Analytical Chemistry. 


Acidimetry of Coloured Solutions« An Application of 
the Pocket Spectroscope* Alfred Tingle (J. Soc. Ghm. Ind 
1918, 37, 117; J. A met. Chem. Soc., 1918, 40, 873—879)*— A 
method is described whereby highly coloured acid solutions may be 
accurately titrated. The process depends on the fact that the 
absorption spectra of indicators are different in acid and in alkaline 
solutions. To make a determination, two similar vessels are taken, 
one of which contains the solution to be titrated and the other an 
equal volume of distilled water. To the latter, one drop of standard 
alkali is added, and then the indicator is slowly added from a 
burette until the characteristic absorption band shows a sufficiently 
sharp edge. The position of this edge is noted. Then the same 
volume of indicator is added to the solution to be estimated, and 
alkali added from a burette' until the characteristic band is observed 
in the same position. This gives the end-point of the titration. 
The change does not involve the appearance of a new absorption 
band, but rather the shifting of a band already present. The 
method was tested on solutions of sulphuric acid of known concen¬ 
tration, which were coloured by the addition of neutral tea extract 
or liquorice. The results are quite as accurate as those obtained 
for colourless solutions by the ordinary method. The amount of 
indicator used is rather larger than that generally employed ; the 
exact amount necessary must be found experimentally. In the 
present experiments, i c.c. of methyl-orange and 2*5 c.c. of 
cochineal extract were used. J. F, S. 

Mercuric Oxide as a Standard for Volumetric Analysis. 
L. Rosenthaler {Zeitsch. anal . Chem., 1918, 57, 98).—Incze has 
recommended the use of yellow mercuric oxide as a standard in 
volumetric analysis (A., 1917, ii, 327), but the author points out 
that he and Abelmann had previously used mercuric oxide for the 
purpose (A., 1913, ii, 786). W. P. 8. 

Detection of Anions,,. Fritz Feigl {Zeitsch. anal Ghem^ 1918, 
'57, 135—138).—-The substance is boiled with concentrated sodium 
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carbonate solution or fused with a mixture of sodium and potassium 
carbonates; after filtration, the solution is nearly neutralised with 
nitric acid and warmed with the addition of an excess of solid zinc 
nitrate. The mixture is filtered; the precipitate contains zinc 
sulphide, sulphite, phosphate, borate, fluoride, ferrocyanide, ferri- 
cyanide, and cyanide, and also molybdate, vanadate, and tungstate, 
whilst the filtrate contains zinc thiocyanate, chloride, bromide, 
iodide, sulphate, thiosulphate, and sulphite. These substances are 
then identified by drop reactions without further separation. 
[See also J. Soc. Chem . Ind, 7 July.] W. P. S. 

Estimation of Chlorine in Organic Substances (Gastric 
Juice* Blood* Milk* ©tc.). Sirot and Joret (Ann. Ghim. anal, 
1918, 23, 109—113).—The total chlorine in gastric juice is estim¬ 
ated by Volhard's method after the sample has been treated with 
Esbach’s reagent (10 grams of picric acid and 25 grams of acetic 
acid per litre of water) and filtered. Chlorine in organic and in¬ 
organic combination is estimated in the same way after the sample 
has been evaporated to expel free hydrochloric acid, whilst chlorine 
in inorganic combination is obtained by titrating the residue left 
after evaporation and incineration. In the case of blood, sodium 
metaphosphate is recommended as a clarifier; 20 c.c. of the blood 
are mixed with 75 c.c. of water, 10 drops of nitric acid, 20 c.c. of 
5% sodium metaphosphate solution, and 1*5 c.c. of acetic acid. 
The mixture is then diluted to 200 c.c., filtered, and the chlorine 
titrated in the filtrate. The acetic acid-picric acid solution may 
be used for precipitating the casein, etc., in milk previous to the 
estimation of the chlorine present. W. P. S. 

Gravimetric Analysis. V. [Chlorides, Bromides, and 
Iodides.] L. W. Winkler (Zeitsch angew. Chem., 1918, 31, 
i, 101—103),—Chlorides, bromides, and iodides are precipitated by 
a small excess of iV-silver nitrate in 100 c.c. of the cold solution to 
which has been added 5 c.c. of i7-iiitric acid, or, in presence of 
ferric salts, 10—20 c.c. In the case of chlorides and bromides, the 
mixture is left for one hour and then boiled; in the case of iodides, 
the silver is added first, the nitric acid after half an hour, and the 
mixture is boiled after another half-hour. Twenty-four hours 
later, the precipitate is collected on a plug of cotton wool in a 
Kelch funnel and dried at 132°. It is washed with 50 c.c. of 
water acidified with nitric acid, and later with 50 c.c. acidified 
with acetic acid. Correction values amounting to a few tenths 
of a mg., according to the weight of the precipitate, are used to 
improve the accuracy of the results. Iodides may also be pre¬ 
cipitated in the presence of hydrochloric acid as palladium iodide. 
0*5 Gram of palladium is dissolved in nitric acid and the solution 
evaporated to dryness several times with hydrochloric acid y the 
residue is taken up with 10 c.c. of 10% hydrochloric acid, 1 c.c. 
of alcohol is added to remove any free chlorine, and the solution 
made up to 100 c.c. In absence of chlorides, the palladium iodide 
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remains in colloidal solution; when precipitated cold, it is floocu- 
lent, and becomes granular on heating. With a preponderating 
quantity of iodide, the neutral solution is diluted so that 100 c.e. 
will give about 0*1 grain of precipitate; 1*0 gram of sodium chloride 
is added, and 10 c.c. of palladium chloride solution, with agitation. 
The liquid is heated until the precipitate becomes granular, and 
the latter is collected on the cotton filter after twenty-four hours, 
washed with 100 c.e. of cold water, and dried at 182°. With small 
quantities of iodide, 100 c.c. of the liquid are acidified with hydro¬ 
chloric acid and precipitated with 1 c.c. of the palladium solution in 
the cold. The precipitate is allowed to remain for twenty-four or 
forty-eight hours, according to its quantity, and is collected in the 
fiocculent condition. The palladium iodide is somewhat soluble in 
presence of alkali bromides; in presence of large quantities of 
chlorides, a small correction is applied. J. F. B. 

Titration Method for Chlorine* Bromine* Cyanogen, and 
Mercury, Emil Votocek (Ghem. Zed ,, 1918, 42, 257—260).— 
Chlorides may be titrated with standardised mercuric nitrate solu¬ 
tion in the presence of a small quantity of nitric acid; 0'06 grain 
of crystallised sodium nitroprusside is used as the indicator, and 
the volume of the solution should be about 250 c.c. Sulphates, 
phosphates, and chlorates do not interfere, but sulphites and nitrites 
must not be present. The method is trustworthy and more accurate 
than Yolhard’s method. [See further, J. Sue. Ghem. Ind. } July,] 

W. P. s. 

The Estimation and Distribution of Bromine in the 
Organs and in the Blood after Dosing with ■ Sodium 
Bromide* W. Autenrietii (Munch, mad . Wock, 1918, 05, 
33—“35; from Ghem . Zenir 1918, i, 472—473).—Bromine in 
bromides of the alkali metals can be estimated colorimetrically by 
treating the acidified aqueous solution with potassium hydrogen 
sulphate and potassium permangauate, the- liberated bromine being 
extracted with chloroform and the extract compared with a 
standard bromine solution, using the Autenrieth-Konigsberger 
colorimeter. The method is not affected by the presence of chlorine 
and is especially suitable for small quantities. Organs such as 
liver, kidneys, brain, etc., are heated in a nickel crucible with pure 
sodium hydroxide and a little potassium nitrate, and the acidified 
solution treated in the manner described. Sodium bromide is 
retained tenaciously • by the human organism, and only very slowly 
eliminated by the kidneys, its retention being favoured by a diet 
poor in chlorine. The brain shows no specific attraction for 
bromine. D. F, T. 

Gravimetric and Volumetric Estimation of Fluorine 
Precipitated as Thorium Fluoride. F. A. Gooch and 
Matsusoke Kobavashi (Amer. J. Sci 1918, [iv], 45, 370—376). 
—Investigation of the method described by Pisani (A., 1916, ii, 893) 
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showed that the acidity of the solution and the excess of pre¬ 
cipitant are important factors in the estimation of fluorine as 
thorium fluoride. The acidity of the solution (as free acetic acid) 
should be from i\ r /50 to A/5, and the quantity of thorium added 
should not exceed by more than 50% the amount required for the 
precipitation. The thorium fluoride may be collected and ignited 
to oxide, the latter being taken as a measure of the thorium fluoride, 
ThF 4) 4H 2 0, or the excess of thorium, after filtration, may be pre¬ 
cipitated as oxalate and this titrated with permanganate solution 
(compare this vol., ii, 177). [See, further, J. Sac. Ghem. 2nd,. 
391a.] W. P. S. 

Tim© as a Factor in Gravimetric Analysis. I. Pre¬ 
cipitation of Sulphuric Acid. Z, Karaoglanow (Zeitsch. anal 
Ghent., 1918, 57, 77—98).—In the precipitation of sulphuric acid 
as barium sulphate, the rate at which the barium chloride solution 
is added has a considerable influence; the most trustworthy results 
are obtained when the addition is extended over a period of not 
less than P5 minutes. The concentration of the solutions, stirring, 
concentration of hydrochloric acid, etc., also have an influence, 
but temperature has little effect. The presence of potassium 
chloride decreases the amount of barium sulphate found, and to 
some extent counterbalances the effect of rapid precipitation, hut 
this compensation depends on definite conditions of experiment. 

W. P. S. 

The Estimation of Sulphates in ¥rin©» A. L. Flour 
(Arch. Neerland . physiol., 1918, 2, 346—351).—The benzidine 
method of Rosenheim and Drummond for estimating inorganic 
and ethereal sulphates gives satisfactory results. If the liquid 
becomes coloured after hydrolysis of the ethereal sulphates by 
hydrochloric acid, and the colour interferes with the titration, it 
can be removed sufficiently by treating the liquid with animal 
charcoal. S. B. S. 

Estimation of Nom-protem Nitrogen in Blood. Isidor 
Green wald (J. Biol . Ghem., 1918, 34, 97—101).—A full account 
of work previously published (A., 1917, ii, 523). H. W. B. 

New Method for the Direct Nesslerisation of Ammonia 
in Urine. James B. Sumner (/. Biol. Ghem., 1918, 34, 37—41).—■ 
In the Folin and Denis direct Nesslerisation method (A., 1916, 
ii, 574), the Merck's blood charcoal may be replaced by copper 
sulphate. The urine "is treated with a practically saturated solu¬ 
tion of copper sulphate (298 grams of the crystallised salt per litre). 
Copper hydroxide is then precipitated by adding a 2‘03A-sodium 
hydroxide solution until the neutral point is almost reached, when 
about 90% of the creatinine is also precipitated. The small amount 
of creatinine remaining in solution is not sufficient to interfere 
with the subsequent Nesslerisation. 

For rough comparative tests, standard colours similar to those 
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obtained by Nesslerisation are prepared by dilution of a solution 
containing 6% of crystallised ferric chloride and 2’5% of crystal- 
Used cobalt nitrate. II, VV. B. 

Apparatus for the Estimation of Nitric Acid by the 
Schulz©-Tiemanii Methods Karl Leuchs (Ghem. Zeit 1918, 
42, 235).—The decomposition flask is closed with a glass stopper 
provided with a tapped funnel and a delivery tube, and the stopper 
is surrounded by a water-seal. The delivery tube, which is bent 
downwards and under the lower end of the gas-collecting burette, 
is provided with a glass non-return valve. 'The whole apparatus 
is constructed of glass. W. P. S. 

Gasometric Estimation of Nitrates. ,0. A. Hill ( Analyst , 
1918, 43, 215—216).—‘When an external reaction bottle is used in 
the estimation of nitrates by shaking the latter with sulphuric 
acid and mercury, it is necessary to fill the bottle previously with 
a gas inert towards nitric oxide. Carbon monoxide may be used 
for this purpose, and is prepared by heating a mixture of sodium 
format© and concentrated sulphuric acid. [See, further, J, Sue. 
Ghem. I fid., July.] W. P. S. 

New Volumetric Method for the Estimation of Phosphates 
in Urines* Argeo Angiolani ( Giorn. Farm . Ghim., 1917, 66^ 
251—252; from Ghem. Zentr 1918, i, 571),—Twenty-five c.c. of 
the urine are treated 'with 1 c.c. of 20% hydrochloric acid, 1 gram 
of ammonium chloride, and 10 c.c. of a citric acid-magnesium 
solution (a solution of 35 grams of magnesium oxide in 260 grams 
of citric acid, the total bulk being 500 c.c., which is then treated 
with 400 c.c. of 10% ammonia solution and kept for two hours). 
The precipitate is collected, washed with very dilute ammonia 
solution, dried at 30—40°, and then dissolved in 50 c.c. of IV[ 10- 
sulphuric acid, of which the excess is then titrated with A r /10- 
sodium hydroxide solution, using methyl-orange as indicator. One 
c.c. of A/10-acid is equivalent to 3*55 mg. P 2 O r> . D. F. T. 

Marsh’s Apparatus* W. Kirkby (Phami. J., 1918, 100, 
286),—A tube loosely packed with cotton wool is interposed 
between the generating flask and the hydrogen jet with the object 
of preventing any risk of explosion. C. A, M. 

Simple Process for the Estimation of Small Quan¬ 
tities of Arsenic in Corpses* H. Fuhneb (Ben Deut 
Pharm. Ges. } 1918, 28, 221—229).—The process consists in the 
destruction of the animal matter by permanganate and sulphuric 
acid, the distillation of the solution with sodium chloride, and the 
estimation of the arsenic in the distillate by the Gutzeit method, 
using mercuric bromide paper. [See J. Sac . Ghent. Ind., July.] 

J. H. J> ' 
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Estimation of Carbon Dioxide in Carbonates by 1 
Dittrich's Method. Bela von Horvath {Cham, Zeit 1918, 42, 
121).—Carbon dioxide may be estimated in sodium carbonate or 
barium carbonate by beating the same at dull redness with borax 
which lias been heated previously at 1000°; the carbonate is 
decomposed readily, and the loss in weight gives the amount of 
carbon dioxide present, [See, further, J. Soe. Ghent . Ind., 369a.] 

W. P. S. 

Filtration of Silica. P. Nicolarbot and J. Koenig {Ann, 

(Giim . anal 1918, 23, 104 —109).—The fact that a minute 
quantity of silica passes into the filtrate when hydrated silica is 
evaporated to dryness and then collected on a filter does not appear 
to be due to solubility of the silica; the effect of successive evapora¬ 
tions and heating at 110° is to agglomerate the silica so that the 
whole of it is retained by a good filter. It is recommended that 
the silica be twice evaporated with hydrochloric acid and heated 
at 110°, but without intervening filtration, before it is collected; 
the filtrate may be passed once more through the filter. [See, 
further, J, Soe. Ghem . Ind, 9 July.] W. P. S. 

Estimation of Strontium. L. W. Winkler (Zeitsch. angeiv. 
Ghem.j 1918, 31, i, 80 and 83—84),—As Sulphate. —One hundred 
e.e. of a neutral solution containing 0*5 gram of strontium salt are 
acidified with 1 c.c. of acetic acid, heated to the boiling point, 
and 10 c.c. of a 10% solution of sodium sulphate are added. Heat¬ 
ing is continued until the precipitate is powdery, when it is left 
overnight. It is transferred to a Gooch crucible, washed with 
50 c.c, of saturated strontium sulphate solution, and weighed after 
drying at 132°. If the filtrate is required further, alcohol is used 
as the washing agent. The presence of other salts, especially mag¬ 
nesium chloride and hydrochloric and nitric acids, leads to low 
results. 

A s Carbonate, —1*0 Gram of potassium nitrate and 1.0 c.c, of 
10 % sodium carbonate solution are added to a boiling solution of not 
more than 0’5 gram of strontium salt in 100 c.c, of solution. Next 
day the precipitate is washed with 50 c.c. of saturated strontium 
carbonate solution and weighed as SrCO s after drying at 132°. 
Owing to incomplete loss of carbon dioxide on ignition, the pre¬ 
cipitate cannot be weighed as oxide. 

’'As Oxalate .—The precipitation is made with 10% solution of 
potassium oxalate, and resembles that of the sulphate. After 
remaining overnight, the precipitate is washed with saturated 
strontium oxalate solution. It is dried at 100° for two hours and 
weighed as SrC 2 0 4 ,H 2 0, or at 132° for six hours and weighed as 
SrC^0 4 . Other "salts, especially magnesium chloride, interfere. 
This is the most convenient and exact method of estimating 
strontium. H. J. H. 

Time' as a -Factor in Gravimetric Analysis. Precipita¬ 
tion of Barium Chloride with Sulphuric Acid. Z. Karao- 
glanow {Zeitsch, anal , Ghem n 1918, 57, 113-121).-— In the gravi- 
YOL* cxtv. ii. 13 
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metric estimation of barium as barium sulphate, sulphuric acid 
should be used for the precipitation; alkali sulphates must not be 
used. The acid should be added rapidly; if it is added slowly, the 
results obtained are too low. [See, further, J. Hoc. (7hem . /W M 
352a.] ' W. P. S. 

Volumetric Estimation of Lead by means of Ammonium 
Molybdate. Lindt ( Zeitsch. anal. Chem., 1918, 57, 71—76).—In 
this process, it is essential that an excess of ammonium acetate 
should be avoided in dissolving the lead sulphate; the results 
obtained are too' high in the presence of such excess, but are trust¬ 
worthy when the lead sulphate’ is dissolved in the minimum requi¬ 
site quantity of the acetate solution. [See, further, J. floe. Chem, 
I ml, 352a.] W. P. 8 . 

Estimation of Copper as Copper Oxide after previous 
Precipitation as Thiocyanate.' G. Fenner and J. Forschmann 
(Chem. Zeit ., 1918, 42, 205—206).—The inconvenient drying of 
the cuprous thiocyanate precipitate to constant weight is unneces¬ 
sary, and may be avoided by conversion of the precipitate into 
cupric oxide by roasting in a muffle at a temperature near 800°. 
[See also J, Hoc. Chem. hid 391a.] D. F. T. 

Analysis of White Metal. F. Kueek and A, Flatii (Chem, 
Zeit,, 1918, 42, 133—134).—Tin is estimated by dissolving the 
alloy in hydrochloric acid with the addition of ferric chloride, 
reducing the tin with metallic iron, separating the precipitated 
antimony and copper, and titrating the filtrate with ferric chloride 
solution. The antimony and copper are then dissolved in hydro¬ 
chloric acid to which potassium chlorate is added, excess of free 
chlorine is expelled by boiling the solution, the two metals are 
separated as their sulphides, the antimony sulphide is dissolved in 
sodium sulphide solution, again precipitated in the presence of an 
excess of oxalic acid, dissolved in hydrochloric acid, the solution 
boiled until the antimony is reduced, and then titrated with 
potassium, bromate solution. Suitable methods are also described 
for the estimation of lead, copper, iron, aluminium, nickel, and 
zinc in the alloy. [See, further, J. Hoc. Chem . Ind,, 877a.) 

W. P. S. , 

Us© of Metallic Silver as a Reducing Agent in the 
Volumetric Estimation of Iron. Graham Edgar and A. R. 
Kemp (J. Amer. Chem, Hoc., 1918, 40, 777—784).—The reaction 
between metallic silver and solutions of ferric sulphate in the 
presence of sulphuric acid and a soluble thiocyanate has been ex¬ 
amined. The results obtained show that silver may be employed 
to- effect the complete reduction of the ferric salt provided the 
dissolved silver is precipitated by thiocyanate. The resulting 
ferrous solution is filtered, treated with an excess of silver nitrate, 
and titrated with potassium permanganate. An alternative 
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method consists in titrating the excess of silver nitrate with 
standard thiocyanate. 

The thiocyanate serves to show when the reduction is complete, 
and further advantages of the method are that silver is usually 
quite free from iron, that it does not reduce titanium at all, and 
that it reduces vanadium quantitatively to the quadrivalent con¬ 
dition. [Compare J. Soc. Ohem. hid., 391a.] H. M. D. 

Estimation of Iron in Lactic Acid, A. Harvey (J. Soc. 
Leather Trades’ Ghent., 1918, 2, 37—38).—Iron in lactic acid can 
be estimated very exactly by a colorimetric method in which the 
colour developed with potassium ferrocyanide is matched against 
the colour produced by standard iron solution. Potassium thio¬ 
cyanate is useless. F. C. T. 

Quantitative Separation of Iron from the Cerite Metals 
in the presence of Calcium. A. Wober (. Zeitsoh . landw. 
VersurhsvK Oegterr 1917, 20,500—501; from Ohem. Zevitr., 1918, 
i, 476).—A weighed sample is dissolved by prolonged treatment 
with 2% hydrochloric acid, and to an aliquot portion of the solu¬ 
tion there is added tartaric acid in the proportion of approximately 
four grams to one of the substance. On saturating the solution 
with hydrogen sulphide and adding aqueous ammonia until a pure 
black precipitate of iron sulphide is obtained, the transiently pre¬ 
cipitated hydroxides of the cerite metals are redissolved. The iron 
sulphide is treated .in the usual manner, whilst the estimation of 
the cerite metals is effected by the method of Hauser and Wirth 
(A., 1908, ii, 778). D. F. T. 

Estimation of Nickel with a-Benzildioxime. R Stbebinger 
{Ghent, Zeit,, 1918, 42, 242—243).—The author agrees with Gross- 
maim and Mannheim (A., 191.7, ii, 391) that Atack’s method of 
estimating nickel by precipitation with a-benzildioxime is trust¬ 
worthy for small quantities of the metal. When, however, the 
quantity of nickel exceeds 0*025 gram, the precipitate contains a 
certain amount of occluded a-benzildioxime, and the results 
obtained are too high. In such cases, the precipitate should be 
ignited and the resulting nickel oxide weighed. W. P. 8. 

Estimation of Chromium in Chromium Salts, Chrome 
Liquors, Leather Ashes, and Chromium Residues. Karl 
Schorlemmer {Collegium, 1917, 345 and 371; from Ohem. Zentr 

1918, i, 377-.378).—The solution of the chromium salt is treated 

cautiously with approximately A-sodium hydroxide until the pre¬ 
cipitate has redissolved. Aqueous hydrogen peroxide of approxim¬ 
ately 3% concentration is then added, and the solution is boiled 
until no more oxygen is liberated. The resulting solution is 
acidified with sulphuric acid, and the amount of chromate estimated 
by one of the usual volumetric methods. Leather ash or dry 

13—2 
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chromium residues should be mixed with anhydrous sodium 
carbonate and magnesium oxide and roasted until yellow, the 
aqueous extract then being titrated after acidification. For the 
oxidation of solutions of very impure chromium salts, it is better 
to use alkaline potassium permanganate solution. The presence of 
iron in the ash of chrome leather may interfere with the chromium 
estimation. I). F, T. 

Estimation of Molybdenum. 0. Binder ( Ghem . Zeit ,, 1918, 
42, 255).—When molybdenum is precipitated as sulphide and the 
latter then ignited to oxide, the oxidation is not complete unless 
the substance, after preliminary ignition, is treated with nitric 
acid, evaporated, dissolved in ammonia, reprecipitated with nitric 
acid, evaporated, and ignited. A correction must be made for any 
traces of matter which remain insoluble when the ignited oxide is 
dissolved in ammonia. [See, further, J. floe, Ghem , hid., July,] 

w. p. s; 

Tb© Estimation of Molybdenum as Lead Molybdate. 

Robert Strebinger (Oesterr. Ghem . Zeit,, 1.917, [ii], 20, 226 . 228 ; 

from Ghem.. Zentr. } 1918, i, 378),—For the estimation of molyb¬ 
denum in f erro-molybdenum, 0'5—1 gram is fused with 10 grams of 
sodium peroxide in an iron crucible. The product is extracted with 
500 c.c. of water, and 100 c.c. are taken for the test; after the 
removal of any iron by the addition of nitric acid and then 
ammonia solution, the solution is neutralised with acetic acid, 
boiled, and treated successively with solutions of lead acetate 
(2—5 grams) with acetic acid (2 c.c.) in 30 c.c. of water, and am¬ 
monium. acetate (10 grams) in 50 c.c. of water. After boiling for a 
short time, the precipitate is allowed to settle for six hours. The 
precipitate is removed by filtration, washed with dilute ammonium 
acetate solution, dissolved in diluted nitric acid, and reprecipitated 
by the addition of a solution of ammonium acetate (10 grams) in 
50 c.c, of very dilute acetic acid. After twelve hours, the lead molyb- 
, date is again separated, washed, dried, and ignited at a .moderate 
temperature before final weighing as PbMo0 4 . I). F. T. 

A Colour Reaction of Thorium and Zirconium with 
Pyrogallolaldehyd©. H. Kaserer (Ghem. Zeit, 1918, 42, 170),— 
On the addition of an aqueous solution of pyrogallolaldehyde to one 
of a thorium compound, a yellow colour is formed, and, after a 
time, a dirty yellow precipitate is produced, which when filtered 
off leaves a colourless filtrate. Zirconium compounds, after boil¬ 
ing or after the addition of hydrogen peroxide, give a similar 
colour and precipitate with cerium compounds; the yellow colour 
remains after boiling. In the presence of nitric, sulphuric, or 
hydrochloric acid* a colourless solution and no precipitate- are pro¬ 
duced. A solution containing only 0*1 mg. of thorium nitrate per 
100 c.c, shows the colour clearly. Pyrogallol, pyrogallolcarboxylic 
acid, and protocatechualdehyde do not give this reaction. 
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The pyrogailolaldehyde is prepared by dissolving 38 grams of 
pyrogallol and 36’3 grams of formanilide in absolute ether, conden¬ 
sing this with 15’2 grams of phosphoryl chloride, and filtering after 
twelve hours. The residue is dissolved in alcohol and precipitated by 
sodium chloride. The crystals are treated with warm sodium 
hydroxide, a current of hydrogen is passed through the solution, 
after which it is acidified and the aldehyde extracted with ether 
and purified by conversion into the bisulphite compound. 

A. B. S. 

Graphic Methods of Analysis. Hans Gradenwitz {Chem. 
Zeit., 1918, 42, 221).—The composition of such mixtures as form¬ 
aldehyde, methyl alcohol, and water, and ethyl acetate, alcohol 
and water, may be found from the graphs given, the data to be 
determined being, in the first case, the specific gravity and the 
formaldehyde content, and in the second, the specific gravity and 
the ethyl acetate content. [See, further, J. Soc. Chem . Ind., 392a.] 

W. P. S. 

Method for Detecting Small Quantities of Chloretone 
(Trichlor o-ferl.-butyl Alcohol) in Aqueous Solutions. T. B. 
Aldrich (J. Biol. Ghem ,, 1918, 34, 263—267), — The solution con¬ 
taining the chloretone is subjected to steam distillation. If a 
large amount of chloretone is present, it crystallises in the cooler 
part of the condenser in needles. When only small amounts of 
chloretone are present, crystallisation may not occur, but if the 
distillate is placed in a small flask fitted with a reflux condenser 
and boiled for half an hour, needle crystals are then obtained in 
the condenser when the amount of chloretone exceeds 0*25 mg. 
If protein is present, it should be digested with pepsin and hydro¬ 
chloric acid before the steam distillation is carried out. The 
presence of other organic solvents prevents the crystallisation, and 
thus interferes with the recognition of chloretone by this method. 

H. W. B. 

Estimation of Cholesterol in Blood. L. East, V. 0, 
Myers, and Emma L. Wardell (Proc. Soc. Exp . Biol . Med., 1917, 
15, 1—2; from Physiol. Abstr., 1918, 3, 31).—One c.c. of blood 
is extracted with chloroform, and in the extract the cholesterol is 
estimated colorimetrically by the Liebermann-Burchard reaction 
(compare Physiol. Abstr., 1917, 2, 675). The values obtained are 
lower than those of Bloor, but are believed to be more accurate. 

W. G. '* 

Cammidge’s Method for the Estimation of [Reducing] 
Sugar in Urine. B, W, G arrow ( Pharm . J., 1918, 100, 
148—149).-—In estimating sugar by this method (A., 1917, ii, 276), 
it is noticed in titrating hack the excess of iodine with thio¬ 
sulphate that up to the point where the blue starch iodide is dis¬ 
charged the solution is transparent, but immediately after the first 
end-point is reached a slight opalescence begins to appear, in- 
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author describes a method whereby silver solutions may be titrated 
with iodide in the presence of such metals and in very dilute solu¬ 
tion by use of a solution of pailadous nitrate as indicator. The 
indicator is prepared by dissolving 0*06% of pailadous nitrate in 
16% nitric acid; it is found advisable to use a protective colloid 
along with the indicator to prevent the occlusion of potassium 
iodide or silver nitrate. For this purpose, a 5% solution of gum 
arable is found most advantageous. The indicator is converted 
by the first excess of iodide- into pailadous iodide, which gives a 
red colour to the solution; this action is sensitive to 1 part in 
500,000. This method is further to be recommended on account 
of the accuracy and easy reproducibility with both N j 10- and 
if/1000-solutions. The author discusses at some length the 
possible errors of the method, and gives full details of the pro¬ 
cedure to be adopted for N /10- and if/1000-solutions. J. F, S* 

Field Methods for the Determination of the Total 
Hardness of Water* A. S. Behrman (Philippine J, Sci. } 1918, 
13, [A], 21—27).—-Blacher’s method of titration with potassium 
palmitate has been adapted to held conditions. The water is 
titrated with standard pellets of the reagent. [See, further, J. 
Sac. Ghem . Ind,, June.] H. J. II. 

Analysis of Glass* L. Bonnet {Ann. Falsify 1918, 11, 
26—31).—A scheme is given for the analysis of glass containing 
silica, iron, aluminium, manganese, calcium, magnesium, potassium, 
and sodium. The usual methods of separating and estimating these 
constituents are employed, [See, further, J. Sac. Ghem . Iru.L, 
191*8, 266 a.] W. P. S. 

Estimation of the Reducing Power of Urine, both. free 
from and containing Dextrose, by means of an Alkaline 
Glycerol-Copper Solution* H. Kuoss (Zeitsch. physiol. Ghem,, 
1918, 101, 181—-164).—The method previously described (A., 3 917, 
ii, 549) is modified by employing a glycerol-copper solution and by 
using always the same volume of urine with varying quantities of 
copper solution instead of maintaining a constant volume of the 
latter and varying the former. The glycerol-copper solution is 
prepared by dissolving 3*464 grams of copper sulphate in 10 ex. 
of hot water, cooling, and adding 15 c.c. of glycerol and 22 c.c. 
of sodium hydroxide solution (L> 1*357). The mixture is again 
cooled, 5 c.c. of a 30% potassium thiocyanate solution added, and 
then the volume brought to 100 c.c, by the addition of 25% sodium 
chloride solution. For an estimation, 5 c.c. of urine are treated 
with from 0T to 1 c.c. of the new reagent, and, after boiling, the 
end-point determined in the manner previously described (loc* cit,). 
The amount of copper solution is varied until it is exactly reduced 
by the dextrose or other reducing substances present in the urine. 

Attention is directed to the fact that the reducing power of 
urine free from sugar is proportional to D ~ 1, where',©" is the 
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specific gravity of the urine, and that the urine may be freed from 
substances containing nitrogen by treatment with an excess of the 
Patoin-Schoudorff mercuric nitrate reagent (A., 1908, ii, 311), the 
excess of mercury being subsequently removed by precipitation with 
alkali followed by zinc dust. H, W. B. 

Copper-Phosphate Mixtures as Sugar Reagents. A 
Qualitative Test and a Quantitative Titration Method for 
Dextrose in Urine. Otto Folin and W. S. MoElleqy (J. Biol 
Chew. 1918, 33, 513—519).—The qualitative reagent is prepared 
by dissolving 100 grams of sodium pyrophosphate (U.S.P.), 30 
grams of crystallised disodium hydrogen phosphate, and 50 grams 
oi anhydrous sodium carbonate in about a litre of water, and add- 
iug 13 grams of copper sulphate previously dissolved in about 
200 c.e. of water. The solution appears to keep indefinitely and 
is cheaply prepared. To test for reducing sugars, 5 c.cj. of the 
reagent are placed in a test-tube, five to eight drops (not more 
than 0*5 c.e.) of the urine added, and the mixture boiled for one 
minute, or heated in boiling water for three to five minutes. 
Minute traces of sugar are indicated by various grades of turbidity, 
larger amounts by unmistakable precipitates of cuprous oxide. A 
slight turbidity occurring after cooling may be due only to the 
reducing action of normal urine. 

’For quantitative estimation, the only solution required is an 
acidified copper sulphate solution containing 60 grams of crystal¬ 
lised copper sulphate and 4 c.c. of concentrated sulphuric acid per 
litre. Five c.c. of this solution correspond with 25 mg, of dextrose 
or kevulose, 45 mg. of anhydrous maltose, or 40*4 mg., of anhydrous 
lactose. The other necessary reagent is a dry mixture containing 
100 grams of crystallised disodium hydrogen phosphate, 60 grams 
of dry sodium carbonate, and. 30 grams of sodium! or potassium 
thiocyanate. The authors recommend the titrations to be made 
in test-tubes, using undiluted urine. This simplification is made 
possible by attaching to the tip of an ordinary 25 c.c. glass- 
stoppered burette another tip consisting of a glass tube drawn out 
at on© end to an almost capillary bore, and delivering between 
forty five and fifty-five drops of urine per c.c. If the burettes 
carrying accessory tips are filled by suction, the necessity of rinsing 
the burette with the sugar solution to be titrated is avoided, which 
can be proved by filling the burette with water after it has just 
been emptied from a urine containing 5% of sugar. On testing 
the water in the lower part of the burette, it is found to be quite 
free from sugar. To carry out an estimation, 5 c.c. of the copper 
reagent and 4 to- 5 grams of the dry salt mixture' are heated in a , 
test-tube until a clear solution is obtained (a pebble is added to 
prevent bumping). Twenty-five drops of, urine/ are run in' from 
the burette, and the mixture gently boiled for two minutes. If 
the solution is still blue, more urine is run in, boiling for one minute 
after each'addition, until the solution is'Colourless. From the 
total number of drops, the volume, of urine-'added can be computed, 
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and lienee the percentage of dextrose in the urine. Tlie results 
of the titration should he confirmed by a repetition, in which the 
first addition of urine should be only two or three drops less than 
the full amount of urine required. The total period of boiling 
must not be less than four or more than seven minutes. 

The presence of albumin in the urine does not obscure the end¬ 
point of the titration. The use of the test-tube instead of a flask 
or beaker greatly retards the reoxidation of the cuprous oxide and 
materially aids the rapid performance of the test. If desired, a 
5 c.c. burette graduated in 0*02 c.c. divisions may be used instead 
of the ordinary burette with capillary tip described above. 

H. W. B. 

Estimation of Lactose in Milk. Otto Folin and W. Denis 
(«/. Biol. Chem 1918, 33, 521—524).—The authors describe two 
methods, based on titration and colorimetry respectively, the 
former being considered to give the more nearly accurate results. In 
the titration method, the reagents and apparatus described for the 
estimation! of dextrose in urine (preceding abstract) are employed, 
and neither the protein nor the fat is previously removed from 
the milk. 'The milk is simply diluted with water (1:4) and added 
directly to t/ie copper-phosphate solution, boiling being continued 
rather longer’ than in the estimation of dextrose. 

For the” calorimetric estimation, a modification of Dehn and 
Hartman’s method (A., 1914, ii, 223) is described which is based 
on the colour 5 ’' developed when an alkaline solution of lactose in 
saturated picric acid is heated for a fixed time at 100°. [See, 
further, J. Boh Chem . ImL, 278a.] H. W. B. 

Estimation' of Dicyanodiamide in Old Calcium Cyan- 
amide. H. E Happen (Zeitsch. amjew . Chem 1918, 31, 31—32).— 
A sample of vei ry old calcium cyanamide was found to be free from 
eyanainide nitidogen; the dicyanodiamide nitrogen was estimated 
by Caro's and Hager's methods. The results obtained by these 
two methods drd not agree (compare Hager and Kern, A., 1910, 
ii, 687), and thke author suggests that the difference may be due, 
in part, to the ©presence of urea in the sample. This is confirmed 
by the results o if analyses of mixtures of urea and dicyanodiamide; 
urea has less effect on the results obtained by Caro’s method than 
it has on those -Mound by Hager's method. W. P, S. 

> 

The Spectroscopic-quantitative Estimation of Uro- 
chromogen. a.TRAUGOTT Baumgartel (Biochem. Zeiisch 1918, 
85, 162—170).—hitThe author gives a modification of the method 
of Weiss for the .estimation of Urochromogen by oxidation with 
potassium permang, ianate, in which the colorimetric method adopted 
by Weiss is replaced by the detection of excess of permanganate 
spectroscopically. TeJh© method has been applied to the determina¬ 
tion of the urochrofhnogen output in the urine in certain patho¬ 
logical cases. H 1 , S. B. S. 
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Double Refraction and Optical Activity of Liquid- 
Crystalline Substances* Felix Stumpf (Jahr. Baclioaht. Elek - 
tronik , 1918, 15, 1—64).—A useful and detailed resume, including 
bibliography, of the work since the earlier resume in the same 
journal by R. Schenck in 1909, is given in six chapters, entitled: 
(1) Double refraction of inactive and active substances. (2) Rota¬ 
tion of plane of polarisation. (3) Theory of uniaxial active 
absorbing crystals. (4) Observations on the state of polarisation 
oblique to the axis of the advancing waves. (5) The theory of 
M. Born and its experimental examination. (6) The action of the 
magnetic field on liquid-crystalline substances. F. S. 

•J 

Anomalous Molecular Distribution in Mixed Crystals 
as the Cause of their Anomalous Double Refraction™ G. 
Tammann (Nadir. K. Ges. Wise. Gottingen, 1917, 226—235 ; from 
Ghem, Zentr., 1918, i, 567).—A consideration as to the cause of 
the internal strains to which the anomalous optical properties of 
some mixed crystals have been attributed. It is not very probable 
that during rapid crystallisation correct distribution of the com¬ 
ponents can occur completely so that the blending is entirely con¬ 
sistent with the symmetry of the space lattice. The disturbance 
in the molecular distribution will cause a reduction in the linear 
velocity of crystallisation and a deviation in the properties of the 
mixed crystal from those expected from its symmetry; both these 
effects are frequently observed. If an anomalous mixed crystal 
represents an unstable system, the solubility should be least for 
the normal mixed crystal, as has,' indeed, been observed. It is 
calculated that the alteration in solubility to be expected from 
the effect of the internal strains in a certain case is 0'3%, whereas 
the observed difference in solubility may attain 50%. According 
to this result, the abnormal arrangement in the crystal lattice 
exerts a direct influence, and not merely an indirect effect on 
account of the internal strains. D. F. T. 

Electrical Double Refraction in Liquids. C. Bbrgholm * 
(Ann, Physik, 1917, [iv], 54, 511—518).—The author discusses 
the question of the dependence of the electrical double refraction 
on the composition and constitution of organic compounds, and 
points out that Kerr's constant cannot b© considered to offer a 
suitable basis for the comparison of different substances. In place 
of Kerr's constant B, the quantity B R ~BXnM/(K + 2) 2 (n 2 + 2)M is 
proposed, X being the wave-length of the light used, n the ordinary 
refractive index, M the molecular weight of the substance, E the 
dielectric constant, and d its density. The quantity repre¬ 

sents the te electrical double refraction of the molecular refraction ” 

12 


cxxv. u. 



ii. 210 


ABSTRACTS OF CHEMICAL PAPERS. 


for a layer of liquid 1 cm. in thickness and an electrostatic field 
of unit intensity. The values of B lt for a number of substances 
are compared, and from this it would seem that in the case of, 
aromatic compounds which have similar absorption spectra, the 
value of Bji varies but little with the nature of the substituent 
element or group and its position in the benzene ring. 

H. M. D. 

The Light Emission of Gases and. Mixtures of Gases 
by Electric Discharges,. L. Hamburger. ( Broc . K. Akad. 
n ctensch. Amsterdam , 1918, 20, 1043—1048).—A summary is 
given of experiments in which the effect of pressure and of the 
intensity of the electric discharge on the emission spectra of certain 
gases and gas mixtures was examined. 

The observations made with nitrogen, hydrogen, neon, and 
helium show that the intensity of the lines and bands is propor¬ 
tional to the energy of the discharge, and that the maximum 
emission is displaced towards the ultra-violet when the pressure is 
decreased. Argon behaves quite differently, and the nature of the 
divergence depends on whether the red or the blue spectrum is 
emitted. If the intensity is plotted against the strength of the 
current, curves are obtained which are concave or convex to the 
current axis, according to whether the red or the blue spectrum is 
considered. 

Observations made on mixtures of non-reactive gases show that 
there is generally a shift of the' maximum towards the ultra-violet 
which may be interpreted in terms of the pressure effect referred 
to above. In the case of mixtures of gases which react with each 
other, the observations show that new bands make their appear¬ 
ance in the discharge spectrum. H. M. D. 

Absorption of Ultra-violet Rays by Phenyl Derivatives 
of Methane. G. Massol and A. Faucon ( Gompt. rend., 1918, 166, 
819—821),—A study of the absorption spectra of benzene, toluene, 
and di- and tri-phenylmethanes. The results indicate that benzene 
and the three phenyl derivatives of methane show a general trans¬ 
parency for the radiations extending from the visible spectrum to 
X = 270 and a selective absorption for the radiations from A = 270 
to A = 230. This selective absorption varies with the different com¬ 
pounds, and the characteristic spectrum of benzene with its narrow 
bands and its undulating aspect is not found in the phenyl deriv¬ 
atives of methane. Their bands are less numerous, often slightly 
displaced, and do not all appear at the same time. The trans¬ 
parency diminishes as the molecular weight increases. W. G-. 

Confirmation of van’t Hofi’s Hypothesis. Optical 
Superposition in the Meta-saccharins and Related 
Substances. Edwin A. Hill (/. Amer , Chem. Soc 1918, 40, 
764—773).—The question of the validity of the principle of optical 
superposition has been examined by reference to the rotatory 
powers of the four meta-saccharins and of their strychnine, brucine, 
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and quinine salts. It is sliown that the specific and molecular 
rotations may be satisfactorily represented as the algebraic sums 
of three constants corresponding with the active a-, y-, and 8-carbon 
atoms. The calculated constants for the a- and y-carbon atoms 
are very nearly the same for all the salts, but differ considerably 
from the a- and y-constants for the saccharins themselves. This 
is quite in accordance with the fact that ring structure is present 
in the saccharins, whilst the salts are characterised by chain struc¬ 
ture. The sum of the activities of the 8-carbon atom and the 
active base remains constant for the four salts corresponding with 
each of the three bases, but changes its value with the nature of 
the alkaloid. 

By using the average values of the constants and calculating the 
specific rotations of the twelve salts, it is found that the average 
differences between the calculated and observed rotations are 0*94° 
for the strychnine salts, 0*25° for the brucine salts, and 022° for 
the quinine salts. 

Reference is made to other recorded data which afford evidence 
of the validity of the principle of optical superposition. 

H. M. D. 

Action of Light-rays on Organic Compounds and the 
Photosynthesis of Organic from Inorganic Compounds 
in Presence of Inorganic "Colloids, Benjamin Moore and 
T. A, Webster (. Proc. Boy. 8oc.> 1918, [B.] 90, 168—186).— In 
the formation of formaldehyde from carbon dioxide in light in the 
presence of an inorganic catalyst, it is shown that the action 
depends, not only on the specific character of the catalyst, but also 
on its state of aggregation. Exposure of formaldehyde solutions 
to light lead to the formation of condensation products which 
reduce Benedict's solution. The relationship between the osmotic 
energy and thermochemical relations in reversible reactions of this 
description is discussed. The authors also discuss generally the 
formation of formaldehyde by phytochemical decomposition of 
more complex substances. S. B. S. 

The Parent of Actinium* Frederick Soddy and John A. 
Cranston [and, in part, Ada Hitchins] (Proc, Boy . Sac., 1918, 
[A] 94, 384—404),—The history of the long search for the parent 
of actinium, and of the various theories that have been framed 
to connect it with uranium, is dealt with in full. The present 
work was undertaken to test the hypothesis that actinium is pro¬ 
duced from “ eka-tantalum,” the missing element between uranium 
and thorium in the Periodic Table, by its disintegration in a slow 
ct-ray change, giving actinium. Eka-tantalum is probably the pro¬ 
duct of uranium-F, discovered by Antonov (A., 1911, ii, 844; 1914, 
ii, 17), and it should be isotopic with uranium-X 2 or brevium. 

It was found that uranium~A r 2 could be effectively separated 
from uranium- X v isotopic with thorium, by distillation at a dull 
red heat in chlorine charged with carbon tetrachloride vapour, the 
uranium-Xg volatilising. The attempt was'made to separate ek&- 

12—2 '■ 
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tantalum from pitchblende similarly. About 500 grams of a very 
pur© Indian pitchblende (U 3 0 8 86%, PbO 11*9%, ThO., 1*9%, BiO 2 
0*6%) similarly treated gave three sublimates, the first after twenty- 
two hours, the second after ninety hours further, and the last 
[prepared by (Miss) A, Hitchins] after six hours at a much higher 
temperature. These sublimates were kept under observation for 
the growth of actinium, from which they were initially free. The 
presence of actinium was tested for by, means of its characteristic 
active deposit. The second sublimate, in the course of one thousand 
days, produced a quantity of actinium twenty times greater than 
could be with certainty detected. So far as can yet be seen, the 
rate of growth of actinium appears to be linear with the time, 
pointing to a direct production. The other preparations have re¬ 
mained free from actinium. Another preparation, from Joachims- 
thal pitchblende, treated similarly, gave a sublimate also giving 
actinium with time. For the second sublimate from Indian pitch¬ 
blende, the attempt was made to compare the quantity of actinium 
present after 2*5 years with that in the originating pitchblende. 
The amount of actinium present was found to be the same as that 
in 0*25 gram of the pitchblende. On the assumptions (1) that the 
actinium is produced in a direct change, (2) that the sublimate 
contained all the parent of actinium present in the original 
mineral, the period of average life of actinium is calculated to- he 
5,000 years. The quantitative measurement by radio-active 
methods of minute quantities of actinium by means of its emana¬ 
tion and active deposit presents difficulties which have not been 
completely overcome. The work supports the theory of the origin 
of actinium, referred to at the beginning, but does not finally 
establish it to, the exclusion of all other possible modes'of origin. 

F. S. 

Mobilities of Ions in Air, Hydrogen, and Nitrogen. 
Kia-Lok Yen (. Proc . Nat. Acad „ Sri., 1918, 4, 91—97).—The 
mobilities of the positive and negative ions in air, hydrogen, and 
nitrogen have been measured at various pressures and for widely 
different potentials. The results show that the mobility varies 
inversely as the pressure, and that the product of these quantities 
is independent of the strength of the field in the case of both 
positive and negative ions. The results are discussed with reference 
to the constitution of the* ions, and the author contends that they 
afford support for the view that the ions consist of a single atom 
or molecule, as opposed to the cluster hypothesis according to which 
an ion is supposed to consist of a relatively large group of satellite 
molecules. The fact that the mobility of the negative ions is in 
all cases greater than that of the positive ions can be readily ex¬ 
plained in terms of the simple ion hypothesis when the relative 
magnitude of the forces acting between neutral molecules and ions 
of opposite sign is taken into account. This attractive force is 
greater for the positive ion, and, in consequence, the effective mean 
free path of the positive ion is less than that of the negative ion,. 
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The reduced mean free patli involves a diminution in the mobility 
of the positive ions as compared with that of the negative ions. 

H. M. D. 

Mobilities of Ions in Vapours, Kia-Lok Yen (. Proc . Nat, 
Acad. Sci.y 1918, 4, 106—109).—The mobilities of the positive and 
negative ions in sulphur dioxide, acetaldehyde, ethyl chloride, ethyl 
alcohol, pentane, acetone* ethyl acetate, ethyl iodide, and methyl 
iodide have been measured at various pressures. The mean values 
obtained show that the- mobility of the negative ion is slightly 
greater than that of the positive, except in the case of ethyl iodide, 
for which the observed values are the same. The ratio of the 
mobilities of the oppositely charged ions in these vapours is much 
smaller than the ratio found in the case of air, hydrogen, and 
nitrogen, and is quite in accordance with the assumption that the 
ions are simple in type (compare preceding abstract). H. M. D. 

The Distribution of Radioactive Gases in the Free 
Atmosphere. Victor F. Hess and Wilhelm Schmidt (Physical 
Zeitsch 1918, 19, 109—113).—From the point of view of present 
knowledge of the interchange going on in the free air by virtue 
of the random molecular motion, the law for the distribution with 
height of a radioactive gas in the atmosphere and the comparison 
of the amount at any altitude with that present at the earth’s 
surface have been worked out. The calculated values agree with 
such observations as have been made for the radium emanation, 
so far as the order of magnitude is concerned. The calculated 
values, for the height in which the quantity of the radioactive 
material per gram of air is reduced to half the value at the 
surface, are: 

Radium emanation and its short-lived products, about 1200 
metres. 

Radium~/J and subsequent products, uniform up to 10 kilometres. 

Thorium emanation and thorium-/!., 2 to 3 metres. 

Thorium-/? and subsequent products, 100 to 150 metres. 

Actinium emanation and actinium-/!, 0*5 to 1 metre. 

Actinium-,7? and subsequent products, 10 to 20 metres. 

The total quantity of radium emanation in the whole atmosphere 
is estimated as between 1*6 and 2*3 x 10 7 Curies. F. S. 

• Attempted Separation of Isotopic Elements by means 
of Fractional Diffusion. H. Lacks, M. Hadratowska, and 
L. Wertenstein ( Gompt . rend., Soc. Sci. Warsaw , 1917, 9, 
670—672; from Chem. Zentr 1918, i, 416).—In an attempt to 
separate the isotopes U 1 and TJ % by the fractional diffusion of a 
solution of uranyl nitrate, no difference was observable between 
the radioactivity of the diffusate and of the original substance. 

If there is any difference between the diffusion coefficients of the 
two isotopes, it cannot be greater than 1*5%. D. F. T. , ' 
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Can the Production ol Electricity by Organic Substances 
and Living Tissue he Explained by known Thermo¬ 
dynamic Laws ? II. Beutner ( Zcitsch . Blehtrochem 1918, E4 y 

94.-100).— Polemical against Baur and Kronmann (A., 1917, ii, 

231). It is shown that the production of the current in two-phase 
liquid elements can be explained thermodynamically, and, conse¬ 
quently, the production of the biological current can also be 
explained in. the same way. It is claimed that the absorption 
theory of Baur, which is put forward to take the place of the 
thermodynamic theory, is therefore superfluous, and, furthermore, 
unproved. J. F. S. 

Can the Production of Electricity by Organic Substances 
and Living Tissues b© Explained by known Thermo- 
dynamic Laws ? Emil Baur (Zeitsch. Elekirochem 1918, 
24, 100—101).—-Polemical, an answer to Beutner (see preceding 
abstract). J. F. S. 

Potentials of the Bismuth-Bismuth Oxychloride and the 
Copper-Cuprous Chloride Electrodes. Arthur A. Notes 
and Ming Chow (,/. Avicr. Ohem. Soc 1918, 40, 739—763).— 
The normal potentials have been derived from measurements of 
the E.M.F. of cells formed by combination of the bismuth oxy¬ 
chloride and cuprous chloride electrodes with the hydrogen elec¬ 
trode and with each other. The mean values obtained for the 
normal potential of the bismuth oxychloride electrode are — 0T635, 

— 0-1599, and -0*1563 volt at 15°, 25°, and 35° respectively. The 
corresponding values for the cuprous chloride electrode are —0*1263, 

— 0-1200, and —0*1132 volt respectively. 

From the temperature coefficients of the electrode potentials, the 
authors have calculated the heat changes accompanying the 
chemical reactions. The results are expressed in the equations 

3/2’JEL + 3CuC! = SCu + 311 + SCI+ 21570 cal. 

3 / 2H 3 + BiOCl « Bi + FLO + H + Cl +18500 cal. 

Bi + 3CuCl + H a O - SCu + BiOCl + 2H + 201 + 2825 cal. 

By measuring directly the heat of the reaction between metallic 
tin and bismuth oxychloride, and also of the reaction between tin 
and cuprous chloride in presence of dilute hydrochloric acid, the 
value found for the last of the above reactions is 7390 cal., which 
is very much larger than that indicated by the potential measure¬ 
ments. The discrepancy has not yet been accounted for. 

The equilibrium corresponding with the equation Bi + 3CuCl + 

4 * ~ 

H 2 0 ^ SCu + BiOCl + 2H + 2C1 has been determined by experi¬ 
ments at 75°. The constant A r , = [H] 2 , [Cl] 2 has the value 
2T0xl0-«. ^ H. M. D. 

, Electrical Endosmose. 11. T. B. Briggs, H. S. Bennett, 
and H. L. Pierson (J. Physical Ohem., 1918, 22, 256—272. Com¬ 
pare A., 1917, ii, 236).—An improved form of electro-osmometer 
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is described which consists essentially of a horizontal tub© contain¬ 
ing the diaphragm, in close proximity to which are the electrodes, 
which pass through vertical side tubes which permit of the escape 
of gases generated during the passage of the current. The anode 
and cathode compartments are also connected through a narrow 
tube which contains an air bubble. This tube is provided with a 
scale, and the rate at which the bubble moves along the tube 
affords a measure of the electro-endosmotic flow. 

Measurements have been made which show the dependence of 
the effect on the applied potential difference, the temperature, and 
on the nature of the diaphragm and of the dissolved electrolyte. 

, The rate of end osmotic Sow is proportional to the applied 
difference of potential. For a given potential, it increases with 
rise of temperature, the rate of increase being somewhat smaller 
than that of the fluidity. 

The results obtained in the investigation of dilute acid and 
alkaline solutions confirm the observation, made by Perrin, that 
the direction of flow undergoes reversal on passing from an acid 
to an alkaline solution. With a carborundum diaphragm, the 
isoelectric point was found to correspond with a very slightly acid 
solution. Sharp reversals were also obtained with alimdun and 
also with diaphragms of gelatin and agar jellies. With powdered 
glass, no reversal was obtained. 

Observations made with various copper salts are also recorded, 
and the bearing of the- electro-endosmotic effects on the electrical 
and adsorption theories of dyeing is discussed in reference to some 
experiments made with acid and basic dyes. H. M. D. 

The Abnormality of Strong Electrolytes. I. * Electrical 
Conductivity of Aqueous Solutions. Jnanendra Chandra 
Ghosh (T., 1918, 113, 449—458).—The fact that the ionisation 
of strong electrolytes, as measured by the electrical conductivity 
or osmotic methods, does not vary with the dilution in accordance 
with the requirements of the law of mass action, is supposed to 
be due to the invalidity of the fundamental idea underlying the 
Arrhenius ionic theory. According to the author, strong electro¬ 
lytes are completely ionised, and there is no question of an equil¬ 
ibrium between ions and unionised molecules. The relations 
between the ions are determined solely by the electrical forces act¬ 
ing between the ions, and the interior of a solution of a strong 
electrolyte is characterised by a certain potential, A, which affords 
a measure of the work which is required to remove the ions from 
the influence of their mutual attractive forces. By application 
of the kinetic theory, it may be inferred that ions become “free ” 
when their velocity exceeds a certain critical value. The fraction 
of the free ions is equal to e- A ! nlRT J in which n is the number of 
ions formed from a molecule of the electrolyte. Denoting the 
Avogadro number by A 7 , then the number of free ions is 
nNe mA ! n ' RT . At infinite dilution A = 0, and the number of free 
ions = nN. From thisfollows A -nETlog^i^ //*,, (1). 

Assuming that the marshalling of the ions in solution corre* 
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spoil els with the arrangement of the atoms in the crystallised 
electrolyte, and that the component ions form a completely 
saturated electrical doublet, it is possible to calculate A from the 
charge E carried by the ions and r their distance apart. In the 
case of a binary electrolyte, the equation is A—ffi/Dr, where I) 
is the dielectric constant of the solvent medium and r~~ %v]W (2). 
From equations (1) and (2), the value of fi v may be calculated for 
varying dilutions, and it is shown that the calculated values are 
in close agreement with those found by experiment between v = 10 
and v = 5000, The agreement is also good in the case of ternary 
electrolytes. For bi-bivalent electrolytes, agreement is found for 
dilutions between v = 10 and v — 100, but at n —1000 the observed t 
conductivities are much greater than those calculated from the/ 
author's formula. The discrepancy is said to be due to hydrolysis, 

< On account of the diminution of the dielectric constant with 
rise of temperature, the value of fiv/pcc should decrease. The 
observed diminution for potassium chloride at 100° is shown to be 
in satisfactory agreement with that calculated from the author's 
formula. H. M. D, 

tl The Magnetic Properties of Zinc Blende and some 
oilier Minerals.” F. Stutzer, W. Gross and K. Bqrnkmanm 
(M stall und Erz, 1918, 15, i, 1—9).-—A method is described for 
measuring the magnetic susceptibility of paramagnetic minerals 
such as zinc blende, and a list of values of this constant given for 
fifty-three samples, F. C. T. 


Theoretical and Experimental Investigation of the 
Thermal Conductivity of Mixtures of Gases, Sophus 
Weber {Ann. Physik , 1917, [iv], 54, 481—502).-™-The theory of 
the thermal conductivity of gas mixtures is discussed in reference 
to the experimental data recorded in the literature. New measure¬ 
ments have been made for mixtures of hydrogen and carbon 
dioxide and of nitrogen and argon, and it is found that the results 
may b© satisfactorily represented by the formula 

• v, r- *?£i/( 1 +^to)+*«/(i+*P ./ft), 
in which A 1 and iu are the thermal conductivities of the con¬ 
stituent gases, p x and p* the partial pressures of the components 
in the mixture for which the conductivity is R, and A and B are 
empirical constants. These constants differ very widely from those 
which are indicated by theory. In the case of mixtures of 
hydrogen and carbon dioxide, the values of the constants indicated 
by theory are A. =1*01 and B = 2*56, whilst the empirical values 
which satisfy the experimental results are A =2*70 and 21 = 0*40. 
For mixtures of nitrogen and argon, the empirical values are 
A —-1*07 and 2? = 0*95. Since the constants are in this case nearly 
equal, .it follows that the thermal conductivity of mixtures is 
^proximately given by the mixture formula, according to which 
K=K i-ViKVi + Pi) + • p 2 /(?i + Pi). H. M. D. 


Theory of Specific Heats. Cake Drtjcker (Eeitsch 
Elelctrochem., 1918, 24, 83—84).—Polemical, in which the author 
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•riticises the method employed by Jankowsky (this voh, ii, 59) in 
deducing certain relationships for the specific heat of gases. The 
deductions drawn from the mathematical expressions are also 
criticised. J. F. S. 

Specific Heat at Low Temperatures. IV. Measurements 
ol the Specific Heat of Liquid Hydrogen. Preliminary 
Results on the Specific Heat of Solid Hydrogen and on 
the Heat of Fusion of Hydrogen, W. H. Keesom 
and IT. Kamerlingh Onnes (. Proe . K. Akad. Wetenseh . Amster¬ 
dam, 1918, 20, 1000—-1004. Compare A., 1916, ii, 371).—The 
apparatus previously described has been used in the determination 
of the specific heat of liquid hydrogen. According to the most 
complete of several series of measurements, the atomic heat in¬ 
creases from 1*75 at 14*82° (abs.) to 2*26 at 20*11°. 

Tiie data obtained for solid hydrogen gave a mean value of 0*64 
at 12*55° for the atomic heat, and for the latent heat of fusion 
the value 15 was obtained as the mean of two experiments. 

H. M. D. 

Specific Heats of Lead-Antimony Alloys, R. Dubrer 
(. Phydkal f Zeitseh 1918, 19, 86—88).—Within the limits of ex¬ 
perimental error, the specific heat of alloys of lead and antimony 
agrees with that calculated from the specific heats of the components 
by the simple mixture rule. The specific heat (between 0° and 
100°) is actually represented by the equation 
S = 0*04965 — 0*0001884 p, 

where p is the percentage of lead in the alloy. The freezing-point 
diagram for this pair of metals shows that there are two curves 
meeting in a eutectic point at 249°. H. M. I). 

Atomic Heats of Tungsten and Carbon at Incandescent 
Temperatures. A. G. Worthing (J. Franklin Inst., 1918, 185, 
707—708).—Many of the theories, based on the quantum hypo¬ 
thesis, for explaining the variation of the atomic heat with tem¬ 
perature, lead to the value 5*95 cal. per gram-atom degree as the 
upper limit for this quantity. With the object of testing these 
conclusions, the atomic heats of tungsten and carbon have been 
determined at high temperatures. The elements were used as 
filaments contained in closed globes at constant pressure; the 
heating was electrical, and the rate of cooling was determined by 
means of a potentiometer and a pendulum which operated switches 
at various points in its path. In the case of tungsten, the atomic 
heat is shown to vary almost lineally from 6*25 cal, per gram- 
atom degree at 1200° to 7*35 cal. per gram-atom degree at 2400°. 
That is, at these temperatures it has an atomic heat which is con¬ 
siderably above the theoretical maximum value, 5*95. In the case 
of carbon, the value varies from 5*35 at 1200° to 6*05 at 2000°, 

J. F. 8. 

Melting Point Apparatus* J. C. Hibbert and W. : F. 
Thompson (Analyst, 1918, 43, 216).-—A test-tube, T inches by 1*4 

12* ' 
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indies, is supported in a damp and closed by a cork; the thermo¬ 
meter is attached to a glass tube passing through the cork. The 
stirrer also passes through a slot in the cork and is supported by 
rubber rings connected with a bent wire fixed to the clamp stand. 
The burner is provided with a glass wind-screen. W, P. 8. 

Sulphur as a Cryoscopic Solvent. E. Rkckmann and C. 
Platzmann (.ZeiUch . anorg . Ghem 1918, 102, 201—214). — In 
spit© of the facility with which it undergoes transformation into 
allotropic modifications, sulphur can be successfully used as a 
cryoscopic solvent if certain conditions are fulfilled. Soon after 
having been melted, the freezing point of sulphur is about 119°, 
but after it has been kept for some hours at a temperature just 
above its melting point, the freezing point falls to 114*5°, and in 
this condition the sulphur is suitable for cryoscopic determina¬ 
tions. The apparatus and method employed have been previously 
described (A., 1897, ii, 88). 

The cryoscopic constant of sulphur was determined by means 
of a number of organic compounds, bromoform (229*3), phenyl- 
tkiocarbimide (226*6), naphthalene (211*4), diphenyl (208*4), 
thymol (206*4), quinoline (205*7), /3-naphthol (205*2), and aniline 
(201*8), the mean value of K being 213. The latent heat of fusion 
w, calculated from van’t Hoffs equation, is 14*1 gram cal., a value 
somewhat higher than that determined experimentally for mono¬ 
clinic sulphur. In accordance with its low dielectric coefficient, 4*0, 
sulphur shows no dissociating power. Substances of an acidic 
character like p-cresol and cs-naphthoic acid show a tendency to 
associate to double molecules, the value of K falling with in¬ 
creasing concentration. 

The “ natural ” m. p. of sulphur, 114*5°, corresponds with a 
content of.about 3*6% The observation of A, Smith (A., 1907, 
ii, 20), that the attainment of a steady m. p. by sulphur is delayed 
by sulphur dioxide and accelerated by ammonia, is confirmed. 
Organic compounds of a neutral or acidic character resemble the 
former, whilst basic substances, such as pyridine and aniline, re¬ 
semble ammonia, in their behaviour, These substances act cata- 
lyideally by delaying or accelerating the formation of which 
may itself, however, be formed from S w . 

Arsenic trisulphide in sulphur has the simple molecule AspS; { , 
but tends to polymerise with increasing concentration. Selenium 
tetrachloride shows a molecular weight of half the normal value, 
and this is attributed to the formation of selenium and sulphur 
monochlorides. , E. H. R. 

Measurement of Low Temperatures. XXVII. Vapour 
Pressures of Hydrogen in the Neighbourhood of the 
Boiling Point and between the Boiling Point and the 
Critical Temperature. P. Gf. Oath and H. Kamermngh Onnes 
(Proa. K. A had . Wetemch . Amsterdam , 1918, 2D, 991.-999, Com¬ 

pare A., 1914, ii, 27),—An improved form of helium gas thermo¬ 
meter is described, .and an account is given of the apparatus and' 
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methods employed in the further measurement of the vapour 
pressure of liquid hydrogen at temperatures ranging from the boil¬ 
ing point to-the critical point. B. M. D. 

The Saturated Vapour Pressures of Tetratomic 
Substances. E. Aries ( Corrupt . rend 1918, 166, 802—805).— 
On the basis of the vapour pressures of ammonia given in the 
R ecu til de Const antes physiques, the formula for the saturated 
vapour pressures of tetratomic substances is given as II = r 11iQ Zjx y 
where x = [1 + (1 — r) (0*84 — r)/ (r 2 q- 1 )]t 11/g . Whilst the observed 
values for phosphorus trichloride are in fair agreement with those 
calculated from this formula, the agreement is not so good in the 
case of acetylene. W. G. 

TJi© Association of Organic Compounds in Benzene 
and Alcohol Solution as determined by the Vapour 
Pressure Method. William Ross Innes (T., 1918, 113, 

410—435).—The vapour pressures of benzene and ethyl alcohol 
when mixed with varying quantities of non-volatile substances 
have been measured at certain fixed temperatures. From the 
experimental data, the author has calculated the apparent mole¬ 
cular weight of the non-volatile substance by making use of the 
equation for Raoult’s law. If g grams of the substance of mole¬ 
cular weight m are dissolved in G grams of the volatile solvent of 
molecular weight M, and the vapour pressures of the pure solvent 
and solution are p and p f , then this equation may be written in 
the form m f = gMp f j G(p — p 1 ), where m r is the apparent molecular 
weight of the non-volatile solute. The results obtained are shown 
by means of curves, in which mJ jm is plotted as a function of the 
percentage molecular concentration of the solute. 

When benzene is used as solvent, the curves obtained may be 
divided into groups. In one of these, the substances have values 
of m f jm which differ but little from unity even when the molecular 
concentration of the substance is very large. Acids and oximes 
form a grqup showing considerable association. In the case of 
formanilide and acetanilide, the value of m f j m increases rapidly 
with the concentration, and a maximum appears to be reached. 
Ethyl tartrate is extremely abnormal in that very high values are 
found for m f jm } which reaches a maximum when the percentage 
molecular concentration is about 50 and diminishes rapidly at 
higher concentrations. 

In alcohol as solvent, four substances were examined, and all 
gave values of m 1 jm which increase with the concentration. In 
the case of azobenzene, which is readily soluble in hot alcohol, the 
association factor seems to increase continuously with the concen¬ 
tration. The value of m f jm obtained for this substance in 60% 
solution is about 6*0. 

The theoretical interpretation of the results is discussed in some 
detail, and in this connexion attention is directed to results 
obtained for mixtures of sulphuric acid and water (compare T., 

* ' 12*—2 
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1904, 85, 134-5), according to which the apparent molecular weight, 
is very small and decreases rapidly with increasing concentration. 

H. M. I). 

Heats ol Dilution and"their Variations with Temperature. 
Frank R. Pratt (J. Franklin Inst., 1918, 185, 663—695).—The 
heat, of dilution of solutions of a large number of salts has been 
determined at a series of temperatures with the object of testing 
the validity of the expression dljdS— —dll jdm, in which l is the 
heat of dilution, 0 the temperature, m the mass of the solution, 
and II the heat capacity of the system. The measurements were 
made by the method of constant flow, in which two streams, of 
solution and water respectively at the same temperature, were 
allowed to mix continuously in a Dewar vessel at constant tempera¬ 
ture. Solutions of sodium chloride, potassium chloride, barium 
chloride, strontium chloride, ammonium chloride, sodium hydroxide, 
potassium hydroxide, sodium nitrate, potassium nitrate, barium 
nitrate, strontium nitrate, and ammonium nitrate were used. The 
results indicate that in a general way the above formula is true. 
The discrepancies are discussed. A. further series of measurements 
was made with the following non-electrolytes: resorcinol, dextrose, 
sucrose, catechol, quinol, mannose, and ethyl alcohol. The chief 
point of interest arising from these experiments is that for non- 
electrolytes H is constant for all concentrations; on the whole, 
the results here are in general agreement with the above formula. 

J. F. S. 

Possibility of Calculating the Properties of Liquids 
and Vapours. Johannes Geissler (. ZeiUch . Elektrochem 1918, 
24, 101—113),—A theoretical paper in which the author has 
shown that for the four substances fluorobenzene, benzene, ethyl 
ether, and carbon tetrachloride there is a region in which the 
physical properties can be represented by straight lines, and that 
within the limits of this area the physical properties can be calcu¬ 
lated. Methods are worked out for calculating (1) the molecular 
volume of the saturated vapour from that of the liquid, (2) the 
molecular volume of a liquid from the temperature, (3) the 
coefficient of expansion of a liquid from the temperature, (4) the 
vapour pressure of a liquid from the temperature, (5) the change 
of vapour pressure per degree at a given temperature, (6) the 
latent heat of vaporisation of a liquid at a given temperature. 
The calculated and experimental values are/ compared, and it is 
shown that whilst there is good agreement in many cases, there 
are also divergences. The latter are attributed to the use of 
data obtained in a region removed from the limited region men¬ 
tioned above, or from data in the neighbourhood of the freezing 
point/ J. F, 8. 

Atomic and Molecular Numbers. Herbert Stanley Allen 
(T., 1918, 118, 389—396).—A short account is given of the 
significance of the atomic number in connexion with the periodic 
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classification of the elements. The atomic numbers of analogous 
elements differ by eight or a multiple of eight, or in some cases 
by a number which is two units greater than one of the foregoing. 
The reason for these variations from the rule of eight is the 
presence of three elements in group VIII of the periodic table. 

Molecular numbers of analogous compounds show similar rela¬ 
tions. In reference to organic compounds, it is pointed out that 
the molecular number for the group 'CH 2 ’ is eight, and the rule 
of eight is consequently of wide application in organic chemistry. 
It is probable that many properties of chemical compounds will be 
found to depend on the values of the molecular numbers. 

H. M. D. 

Modified Mercurial Viscosimeter for Determining the 
Viscosity of Volatile Liquids. E. M. Lidstone (J. Soc . Chevi. 
IncL , 1918, 37, 148— 149t). —In the apparatus described, an 
attachment is provided by means of which an equal excess pressure 
may be applied above and below the moving column of liquid in 
the viscometer. This prevents the formation of a cushion of 
vapour between the mercury and the volatile liquid under ex¬ 
amination, but does not interfere with the usual constants of the 
instrument. W. P S. 

The Viscosity of Liquefied Gases. X. The Viscosity 
of Liquid Hydrogen. J. E. Verschaffelt (Proc. K\ Akad . 
Wetemch. Amsterdam, 19.18, 20, 986'—990. Compare A., 1917, 
ii, 408).—From observations on the time of oscillation of a specially 
designed oscillatory system immersed in the liquid hydrogen, the 
viscosity at 20*4° (abs.) has been found to be ?? = 0*000130, with an 
estimated accuracy of about 1%. A preliminary determination of 
the viscosity of the saturated vapour at this temperature (vapour 
pressure = 76-9 cm.) gave = 0*000010. H. M. D. 

Solubility Measurements. Stewart J. Lloyd (J. Physical 
(lirem., 1918, 22, 300—302).—The measurements recorded were 
made incidentally in connexion with other work. The solubility of 
sulphur dioxide in benzene, toluene, nitrobenzene, o-nitrotoluene, 
and acetic anhydride was measured at various temperatures. At 
20°, the solutions saturated at 756—760 mm. contain the following 
amounts in grams per litre : toluene, 236*0; nitrobenzene, 267*4; 
omitrotoluene, 236*0; acetic anhydride, 106. The solubility of 
aluminium chloride in carbon tetrachloride decreases from 0*74 at 
4° to 0*06 gram per litre at 34°; in chloroform, from 1*00 at 6° to 
0*72 at 25° and 0*65 at —15°. The solubility of Barium chloride 
in nitrobenzene increases from 0*167 at 20° to 0*40 at 100°, and 
that of benzoic acid in ethyl acetate from 8*0 grams per litre at 
— 6*5° to 37*7 at 21*5° and 95*7 at 75°. H. M. D. ' 

Reactions between Solid Substances. Leslie Henry 
Parker (T., 1918, 113, 396—409. Compare T., 1914, 105, 1504), 
—The 'rate afc which certain solid substances react together has 
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been examined systematically by observations at various tempera¬ 
tures up to and above the fusion temperature. The pairs of sub- 
stances investigated were sodium carbonate and barium sulphate, 
silver nitrate and sodium carbonate, cuprous chloride and sodium 
carbonate. In all cases, the mixtures were made from carefully 
dried substances. Although the results obtained show clearly that 
reaction takes place below the fusion temperature, and that the 
rate of the reaction between the solids increases continuously with 
rise of temperature, there is in all cases a very marked increase 
in the velocity at the temperature of fusion. The ratio of the 
velocity in the fused mixture to that at the highest temperature 
in the solid state varies in the three cases examined. It is 
immeasurably large in the mixture containing barium sulphate, is 
equal to about 150 for the mixture containing silver nitrate, and 
to about 20 for the mixture containing cuprous chloride. 

The results seem to show that the liquid state per se has an 
influence on the rate of interaction, which influence is to be dis¬ 
tinguished from that of temperature. The fact that shearing 
stresses give rise to reactions between solid substances does not 
seem as yet to be completely explained, and it is suggested that 
such stresses produce changes of state in the surface layers which 
are equivalent to that produced by fusion. H. M. D. 

Xanthic Acids and the Kinetics of their Decomposition.. 
I. Hans von H alban and Walter Hecht ( Zeitsch . Elektrockem 
1918, 24, 65—82. Compare A., 1913, ii, 312).—The rate of de¬ 
composition of xanthic acid [ethyl hydrogen dithiocarbonate, 
OEt*CS*SH] and methyl hydrogen dithiocarbonate in water at 0° 
has been studied. The solubility of these substances in water was 
first determined, and found to be at 0°: xanthic acid, 0-02 mol. per 
litre ; methyl hydrogen dithiocarbonate, 0*05 mol, per litre. The rate 
of decomposition was determined by dissolving a known amount of 
the sodium salt of the acid in question in water, and, when the 
solution had reached 0°, liberating the acid with a slight excess of 
hydrochloric acid, then, after a measured interval of time neutral¬ 
ising with a cooled solution of sodium hydrogen carbonate and 
titrating with a 0*02A-iodine solution. It is shown that, contrary 
to the behaviour of solutions in organic solvents, the velocity con¬ 
stants in the present case, when calculated on the basis of a uni- 
molecular reaction, decrease rapidly with decreasing concentration; 
the decomposition is positively catalysed by hydrogen ions. This 
leads to the assumption that both the undissociated molecules and 
the ions take part in the reaction. On the basis of this assump¬ 
tion, the dissociation constants of the acids were calculated, and 
found to be independent of the dilution, a fact which confirms the 
assumption. At 0°, the dissociation constant for methyl hydrogen 
dithiocarbonate is found to be 0*034, and that for xanthic acid 
0*030. The addition of sulphates (Na, Mg, NH,<) to the decom¬ 
posing xanthic acids in water solution strongly retards the action; 
for example, 0* 25Wmagnesium sulphate reduces the velocity of 
decomposition to one-third of the original value, and 3 A-ammonium 
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sulphate reduces it to one-sixth. A few velocity measurements 
have been mad© in ethyl alcohol, methyl alcohol, propyl alcohol, 
amyl alcohol, and benzyl alcohol solutions to complete the data 
published in an earlier paper {loc, cit.). Measurements were made 
at 0° on the partition of xanthic acid between water and carbon 
disulphide, chloroform, nitrobenzene, light petroleum, benzyl 
alcohol, and amyl alcohol respectively. It is shown that the 
dependence of the partition coefficient on the dilution is in accord 
with the dissociation constant calculated from the velocity values. 
The absorption spectrum of solutions of xanthic acid in light 
petroleum, 0‘5i\ 7 -ethyl alcohol in light petroleum, and in diethyl 
ether was measured, but although the rate of decomposition is very 
different in the different solvents, no difference could be observed 
in the absorption curves. Benzyl hydrogen dithiocarbonate was 
prepared from the potassium salt. This substance is a solid, m. p. 
29°, and when quite pure may be kept for several hours, and in 
non-hydroxy-solvents has a normal molecular weight. The solu¬ 
bility and rate of decomposition have been determined in twelve 
solvents. The saturated solution at 0° has the following concen¬ 
tration in these solvents: hexane 0*22427, light petroleum 0*31627, 
methyl alcohol 0*3627, acetic acid 0*4127, nitromethane 1*4927, 
acetonitrile 3*2627, carbon disulphide 3*7027, acetone 3*4127, diethyl 
ether 2*9327, benzene 3*3327, ethyl bromide 3*8827, and nitro¬ 
benzene 3T527. The van ? t Hoff velocity constant was calculated 
from the data, and these values, as well as those for xanthic acid, 
show that the catalytic influence of the solvent is not removed by 
the van’t Hof calculation. J. F. S. 

Hydrolysis ol Ethyl Citrate and the Ethyl Hydrogen 
Citrates. Jxjlius Meyer ( Zeitsch . Elektrochem ., 1918, 24 y 

84—85).—-Polemical; the author claims that the work of Pinnow 
(this vol., ii, 103) is not the first case in which the hydrolysis of a 
tribasic ester has been studied, and then proceeds to criticise the 
results published by ’Pinnow. J. F. S, 

The Influence of Lipoids on the Rat© of Reaction. M* 

Siegfried (Biochem. Zeifsr.h., 1918, 86, 98—109).—Lecithin 

inhibits the transformation of the yellow mercuric iodide into the 
red variety, and also the reduction of ammoniacal silver nitrate by 
phenylhydrazine. The latter reaction should be carried out in the 
dark, and in the presence even of diffuse sunlight the inhibiting 
action of the lipoid is diminished. S, B. S. 

Ester Catalysis of y-Lacton.es. Hjalmar Johansson and 
Hugo Sebelius (Ber n 1918, 51, 480—485).—It has recently been 
shown that the hydrolysis of 0-lactones to the hydroxy-acids is not 
catalysed by hydrogen ions (Lunds universitets arsskrift , 1916), and 
it appeared to be of interest, therefore, to determine directly 
whether the hydrolysis of y-lactones, like the formation of them 
(compare Taylor and Close, A,, 1917, ii, 253), is catalysed by 
acids. ' 
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For tliia purpose, the catalysis of the hydrolysis of y-valero- 
lactone and y-butyrolacione by nitric acid has been studied, the 
hydroxy-acid being titrated by means of barium hydroxide. It is 
found that in the case of y-butyrolaetone, with quantities of nitric 
acid represented by 9, 3, and 1, the time required for the produc¬ 
tion of the same percentage of hydroxy-acid is represented very 
nearly by 1, 3, and 9. ' The results with valerolaetone are similar ; 
H-ion concentration, 6:3:1 (roughly), and times, 1:3:6. The 
hydrolysis of y-lactones is therefore a normal case of ester catalysis, 

j. a w. 


Errors affecting Determinations of Atomic Weight. 
¥11. Refinements in the Method of Weighing: Micro- 
halance: Application to the Atomic Weight of Helium 
and Hydrogen. Ph. A. Guye (J. Chim. Phys 1918, 16, 
46—61. Compare A., 1916, ii, 385, 386, 432, 435; this vol., in 40, 
41).—The Taylor microbalance is discussed by the author and shown 
to be very suitable for the accurate determination of gaseous densi¬ 
ties . Correct formulae are developed for calculation o f the density and 
molecular weight of gases from the experimental .figures obtained 
in this way. These formulae have been applied to the experimental 
figures obtained by Taylor (Phys. Review, 1917, 10, 653), when 
the following values were obtained: normal litre of hydrogen 
weighs 0*089858 gram, molecular weight 2*0151; normal litre of 
helium weighs 0*17835 gram, molecular weight 3*9976. These 
values differ by about 10 per 10,000 from those calculated by Taylor, 
It is further shown that the Taylor microbalance appears to be 
susceptible of a few improvem mts, which are indicated by the 
author, and which, being made,, give an instrument which will not 
only give the densities and molecular weights of gases with a pre¬ 
cision at least equal to that of other methods, but which, with 
very small quantities of material, will give all the weighings neces¬ 
sary for the determination of atomic ratios. The great interest of 
the method lies in the fact that the determination of mass will 
resolve itself into the measurement of length, which is much more 
precise than weighing with weights, no matter how carefully 
calibrated. J. F. S. 

The Conception of the Chemical Element and the 
Phenomenon of Isotopy (Addendum). K. Fajans (Jahr. 
Eadioaktiv . Elektronih , 1918, 15, 101—102. Compare A., 1917, 
ii, 566).—In further pressing the point of view that isotopic 
elements cannot be considered as one element, in Boyle’s sense of 
undecomposability, an intimate mechanical mixture of isotopes is 
postulated as capable of being made and of existing as such in 
nature, which, since they can be imagined to be capable of being 
resolved into their constituents, if of different density, by the use 
of suitable fluids, cannot be regarded as .undecomposable. 

^ F. 8. 
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Molecmlar Frequency and Molecular Number, III. 
Inorganic Compounds. Lindemaan f s Formula, H. Stanley 
Allen (PM. Mag., 1918, fvi], 35, 445—460. Compare this vol., 
ii, 163).'—According to Lindemann, the characteristic molecular 
frequency of a compound is given by the formula v — h\/T$jMV%. 
in which M is the molecular weight, V the molecular volume, and 
T s the melting point of the compound on the' absolute scale. 
Assuming $ = 3*08 x 10 32 , this formula has been used to calculate 
the frequency for a large number of inorganic compounds. The 
results, which are arranged according to the periodic groups, afford 
further evidence of the validity of the relation Nv — nv A or 
Nv~{n^ i)^, according to which the product of the molecular 
number and the characteristic frequency is a simple multiple of the 
fundamental frequency v A . 

The fact that this relation holds for compounds which include 
elements belonging to all the different groups of the periodic system 
makes it appear very probable that the above equation is the 
expression of a relation which is of fundamental importance and 
characteristic of the solid state of matter. H. M. D. 

Periodic System of the Elements. Charles P. Steinmhtz 
( J . Am fir. Chem . tfoc., 1918, 40, 733—739). — It is shown that the 
single, double, and quadruple periodicities which characterise the 
periodic system can be completely represented by a Biemann surface 
having two singular points at —40 and —130. Incidentally, it is 
pointed out that it is unjustifiable to assume that th© functional 
relation between the properties of the elements and their atomic 
weights can be represented on a plane. H. M. D. 

The Ductility of Metals and their Position in the 
Periodic System. G. Tammann (Nadir. K, Ges. Whs . Gottingen, 
1917, 247—254; from Chem. Zentr 1918, i, 509—510).—Lothar 
Meyer indicated that the ductile elements lie near the maxima and 
minima of the, atomic volume curve. The author regards the 
occurrence of ductility as dependent on the formation of as. many 
slip-planes as possible in the direction of main extension and the 
occurrence of movement with as little force as possible, and he uses 
the term ductility in the commonly accepted sense of capacity to 
be drawn into wire. Pairs of elements which form a continuous 
series of mixed crystals are regarded as isomorphous, so that by 
starting from a known crystal lattice it is possible to find many 
other examples of the same type. In the periodic system, a certain 
symmetry prevails in the crystalline form of the typical crystals, 
lint is interrupted by the non-metallic elements of the carbon group. 
Elements with various crystalline forms are ductile. The ductility 
is not dependent on any definite space lattice, but probably on the 
occurrence of only one kind of atoms, between which no valencies 
are active, in the lattice of their crystals. If the valencies between 
the atoms of the lattice become active, as in the binary compounds 
of the metals, the; formation of slip-bands is checked and the 
ductility disappears, , D. E. T*AJ' 1 
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The Relationship of the Rare Earths to the Periodic 
System* Rudolf Vogel ( Zeitsch . anorg. Chem 1918, 102, 
177—200). —'The many attempts which have been made to lit the 
elements of the rare earths into existing groups of the periodic 
classification have all been unsatisfactory. There is only slight 
chemical and crystallographic justification for placing lanthanum 
in the third and cerium in the fourth group, and in any case the 
valency of an element or the isomorphism, displayed by certain 
of its salts serves as a very uncertain guide to its true relationship 
to other elements. The author agrees with Tamm an n that an 
element should show little or no chemical affinity for another 
element belonging to the same group; conversely, if two elements 
form a stable compound, they cannot belong to the. same group. 
When this test is applied to the only rare earth element which is 
available in sufficient quantity for systematic study, cerium, it 
must be concluded that this element can belong to none of the 
ordinary groups of the periodic system. It forms binary compounds 
with metals of every group, with the exception of those of groups 
VI and VII, which have not been studied, and many of these com¬ 
pounds are remarkable for their great heats of formation and high 
melting points. In particular, cerium combines energetically with 
elements of groups III, IV, and V to form such compounds as 
CeALj (ra. p. 1460°), CeAl 4 (m. p. 1250°), Ce 2 Sn (m. p. 1400°), and 
Ce 4 Bi 8 (m, p. 1630°), whilst lanthanum also forms with aluminium 
a strongly exothermic compound, LaAl 4 , of high melting point. 

The new periodic law, based on the atomic numbers of the 
elements, requires the existence of sixteen elements between Ba(56) 
and Ta(73). Of these, fourteen rare earth elements are known, 
on© being missing between Nd and Sm, and one between Ln and 
Ta. Whilst, therefore, the sixteen rare earth elements must form 
a continuous series with the remaining elements, they must form 
a special group by themselves. 

A satisfactory representation of the position of the rare earth 
group in the family of elements is obtained in the following manner. 
The elements are arranged in order of atomic numbers on an 
ascending spiral, each turn of which corresponds with one short 
period of eight elements, elements belonging to the same group 
appearing vertically above one another. After passing Ra, the 
spiral changes its course and develops a subsidiary, smaller loop 
which, after making rather more than a complete turn, rejoins the 
original path of the spiral at Ta, group V. On this subsidiary 
loop are crowded the sixteen rare earth elements, which form a 
closely related family independent of the other groups situated on 
the main spiral. The elements La and Ce appear on the small 
loop in fairly close proximity to the vertical lines through groups 
III and TV respectively on the principal spiral, and this may 
account for certain properties shown bv La and Ce in common 
with the elements of groups III and IV respectively. The rare 
earth elements themselves exhibit a certain periodicity in their 
basicity, magnetic properties, and in the solubility of their salts; 
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such periodicity or gradual change of properties is to be inferred 
from the form of the loop. 

It is further suggested that the triads Fe,Co,Ni, Eu,Eh,Pd, 
Os,Ir,Pt also form- three secondary loops on the principal spiral in 
place of elements belonging to group VIII. Each triad then forms 
a sub-group similar in character to the rare earth group, and homo¬ 
logous elements of the three triads appear on vertical lines parallel 
to the axis of the spiral. It is significant that the typical magnetic 
elements Fe, Co, Ni, and also the strongly paramagnetic elements 
Tb 3 By, and Ho, are all among those elements which do not con¬ 
form to the normal course of the periodic system. E. H. E. 

Gas Generating Apparatus. L. W. Winkler (Zeitsch. 
an (few. Ghent., 1918, 31, i, 64).—An apparatus for generating small 
quantities of hydrogen sulphide, carbon dioxide, hydrogen, etc., 
consists of a wide tube constricted at its middle so as to form two 
short, cylindrical bulbs; the upper bulb is provided with a tap 
and contains the ferrous sulphide or calcium carbonate, etc., whilst 
the lower bulb is connected by a glass tube to an acid reservoir at 
some height above the bulbs. The whole apparatus is made in one 
piece. W. P. S. 

Experimental Retort for Dry Distillation. F. E. Coombs 
(Met. and (Jhem. Eng., 1918, 18, 425).—The retort consists of a 
cylinder of metal closed at the bottom. A similar cylinder, but of 
slightly larger diameter, so as to slide loosely over the retort, forms 
the lid, to which a bent delivery tube is fitted. The lid is secured 
to the retort, by screws. The apparatus is placed in a bath of fused 
metal or sodium hydroxide, the level of which ,is below the top of 
the retort, which is now sealed by the liquid entering the annular 
space inside the lid. The contents of the retort can be distilled 
at a known and regulated temperature. The advantage claimed 
is accessibility for cleaning and charging. H. J. H. 

Extraction Apparatus for the Laboratory. Carl G. 
Schwalbe and Walter Schulz ( Ghent , Zeit 1918, 42, 194). — A 
modification of the Besson extractor (A., 1916, ii, 26) in which no 
corks are employed and larger quantities (4—6 litres) of material 
may be extracted. The apparatus consists of a white metal cylinder 
in the upper part of which is fitted a wire ring which carries a fine 
cotton bag holding the material to be extracted. Above this bag 
is fitted a cylindrical condenser, through which a stream of water 
flows. The apparatus stands in a water-bath heated by a gas burner 
in the usual manner. All gas- and water-connexions are* made of 
metal so as to ensure the safety of the* apparatus. A. B. S. 

Simple Arrangement for Simultaneous Stirring and 
Filtration. Fritz Feigl ( Zeitsch . atigew . Ghent., 1918, 
31, i, 68).—To obviate the errors which occur when portions of a 
saturated solution at high temperatures are removed for solubility 
determinations, the author describes a combined stirrer and filter. 
The apparatus consists of a stout-walled, wide test-tube from which 
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the bottom lias been removed, and on to tlie sides of which a number 
of glass vanes have been fastened. One end of the tube is covered 
with a piece of linen or hardened filter paper, the other end is 
inserted into a hole in a wooden pulley. The tub© is then partly 
immersed in the saturated solution and rotated; the clear, saturated 
solution slowly filters into the tube, whence it can he withdrawn in 
suitable quantities. If a seraipermeable membrane is substituted for 
the filter paper, the apparatus may be used to determine the velocity 
of diffusion of colloids below their coagulation temperature. 

J. F. S. 

Grinding Glass Tips for Drop-weight Apparatus™ Earl 
C. H. Davies (J. Amer. Chem. Soc., 1918, 40, 784—785).—For 
the measurement of surface tension by the drop weight method, it 
is necessary to prepare capillary tips of circular cross-section by 
grinding until the section is fiat and smooth and the edges are 
perfectly sharp. To facilitate this, the author recommends the 
us© of Wood’s metal or other similar low melting alloy. The glass 
tube, made ready for the final adjustment of the tip, is lowered 
into the molten alloy, some of which is drawn into the capillary. 
The tube is left in position until the alloy has solidified, when the 
tip becomes firmly embedded in the alloy. The tube and alloy 
are then ground until the requisite sharp edge is obtained. 

H. M. D. 

Willem Homberg. F. M. Jaeger (Chem. Weehblad , 1918, 
15, 602—605).—Further particulars of the life of the alchemist 
Homberg, including a reproduction of part of an autograph letter 
(compare this vol., A., ii, 164). A. J. W. 

Anselmus Boetms de Boodt. F. M. Jaeger (Chem, 
TVeekblad, 1918, 15, 628—671).—An account of the life and 
researches of the mineralogist de Boodt, who was born at Bruges 
in 1550, and died at the same place on June 21st, 1632. 

A. J. W. 

Lecture Experiments for Demonstrating the Law ol 
Multiple Proportions. F. Emich ( Zeitsch . anal Chem., 1918, 
57, 65—71).—Simple experiments are described, and comprise the 
estimation of oxygen in cupric and cuprous oxides by reduction 
with hydrogen, the formation of normal potassium, tartrate and 
potassium hydrogen tartrate, and the gasometric estimation of 
carbon dioxide in sodium carbonate and sodium hydrogen 
carbonate. W. P. S. 

Some Lecture Experiments with Silver Carbide. 
[Acetylide], John Eggert and Hans Schimank (.Ber 1918, 
51, 454—456. Compare* A., 1917, ii, 462).—The experiments are 
designed to show that pure silver carbide detonates very mildly in 
a vacuum, its bursting power under ordinary conditions being due 
to the rapid heating and expansion of the surrounding air. 

J. C. W. 
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The Relation ol iodine to Sulphur and Selenium. ’ E. 
Beckmann and C. Platzmann ( Zeitsch. anorg . Ghent 1918, 102, 
215—222).—The molecular weight of iodine determined cryo- 
scopieally in sulphur (K = 213) corresponds with I 2 . Sulphur dis¬ 
solved in iodine has the molecular composition Sg, but in the same 
solvent, selenium is dissociated into Se 2 and Se 1? although in organic 
solvents it exists as Se 8 , and iodine, on account of its low dielectric 
constant, would not be expected to have dissociating properties. 
The freezing point of sulphur is raised by selenium, as is to be 
expected, since the two substances are isomorphous. On account 
of the sparing solubility of selenium in sulphur, experimental 
determinations were limited to concentrations up to 2*5% Se. Over 
this range, the elevation of the freezing point was approximately 
proportional to the concentration, and averaged 0*242° per 1% Be. 
It is concluded that in sulphur-selenium mixtures the latter is 
present as Se 8 . 

The depression of the freezing point of sulphur-selenium mix¬ 
tures by iodine and diphenyl was determined. The cryoscopic 
constants of mixtures containing up to 1*58% Se were found to be 
practically equal to that of sulphur alone. On the assumption that 
the change of the freezing point of sulphur containing selenium 
and iodine is the algebraic sum of the elevation due to Se 8 and the 
depression due to I 2 , the total effect was calculated and the result 
compared with the observed value for a number of concentrations. 
The agreement was generally satisfactory. There is no evidence 
of the formation of a compound between selenium and iodine, and 
the low molecular weight of selenium in iodine solution remains 
unexplained. E. H. E. 

Action of Thionyl and Sulphuryl Chlorides on Sulphur 
and Phosphorus. H. B* North and J. Claude Thomson ( J , 
Ame?\ Ghent . $oc. 9 1918, 40, 774 — 777). — Thionyl and sulphuryl 
chlorides were heated in sealed glass tubes with sulphur and phos¬ 
phorus at temperatures ranging from 70° to 180°. Both chlorides 
react with sulphur at 150° to 180°, with the formation of sulphur 
dioxide and sulphur monochloride. Under similar conditions, the 
two chlorides react with both red and yellow phosphorus, with the 
formation of phosphorus trichloride, according to the equations 
3S0 2 CL> + 2P = 2PChj + 3SO s , 4S0C1 2 + 2P = 2PC1 s + 280* + Bads. 

Prolonged heating tends to produce phosphorus pentachloride in 
accordance with the equations PC1 3 + S0 2 Cl 2i =Pd 5 + S0 2 , 3PC1 S + 
4S0C1 2 = 3PC1 5 + 2S0 2 + S 2 C1 2 , but these reactions are far from 
complete after heating for several hours at 160—180° in presence 
of considerable excess of the sulphuryl or thionyl chloride. 

H. M. B. 
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'•-Oxidation of Sulphur Dioxide and Ammonia in the 
Presence£of Platinum, and Rhodium. P. Wenger and 0. 
XJrfer (A mi. Chirn . anal., 1918, 23, 97—104).—-Maximum oxida¬ 
tion of sulphur dioxide takes place at 432° in the presence of 
platinum black, 96*8% of the dioxide being converted into sulphur 
trioxide. When rhodium black is used as the catalyst, the maxi¬ 
mum oxidation (91*1%) occurs at 610°. In the case of ammonia, 
97% is converted into nitric and nitrous acids by platinum black 
at 533° to 562°, whilst with rhodium black a maximum oxidation 
of 69*7% is attained at 662°. W. P. 8. 

Synthesis of Ammonia at High Temperatures. II. 
Edward Bradford Maxted (T., 1918, 113, 386—389. Compare 
ibid., 168),—-Further observations on the combination of nitrogen 
and hydrogen at high temperatures have been made by passing the 
1:3 mixture through a capillary tube fitted with platinum wire 
electrodes, between which sparks were made to pass by connecting 
the wires with an induction coil. When the distance between the 
electrodes is gradually reduced, the ordinary spark discharge is 
transformed into a small high-tension arc characterised by a con¬ 
tinuous flame of high temperature. In experiments in which the 
rate of passage of the gas was kept constant and the size of the 
gap reduced, it was found that this was accompanied by a con¬ 
tinuous increase in the percentage of ammonia formed. Similar 
results were obtained when the speed of the gas was controlled so 
as to give a constant time of contact. For a fixed width of gap, 
the percentage of ammonia was found to increase as the rate of 
flow of the gaseous mixture diminished. The results generally are 
in agreement with those obtained in the previous high-temperature 
measurements (loc. cit.). H. M. D. 

Synthesis of Nitrosyl Bromide. E. Moles (/. Ghim. Pkys ,, 
1918, 16, 3—10; Anal. Fis. Quim., 1918, 10, 377- -386 ). 
The author has examined the reaction of nitric oxide on bromine, 
and the nature of the resulting nitrosyl bromide, with the object 
of ascertaining whether this substance is suitable for use in the 
determination of the atomic weight of bromine by the method 
employed by Wourtzel (A., 1913, ii, 771) for chlorine with nitrosyl 
chloride. After a series of very careful experiments, it is found 
that the nitrosyl bromide produced always contains a slight excess 
of bromine, and consequently the compound is of no use for the 
purpose of determining atomic weights, J. F. S, 

Preparation of Carbon Tetrachloride from Carbon 
Disnlphid© and Chlorine. Isco Chemical Co. (U.S. Pats. 
1260621 and 1260622).—Carbon disulphide containing free sulphur 
is treated with chlorine in the presence of a catalyst to form sulphur 
dichloride and carbon tetrachloride, and an additional quantity of 
carbon disulphide is then added to convert the sulphur dichloride 
into sulphur monochloride, with the formation of more carbon 
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tetrachloride. The product is treated with sufficient tin to convert 
the sulphur monochloride into sulphur, with the formation of 
stannic chloride, and, after separating the sulphur, water is added 
to hydrate the stannic chloride, and the carbon tetrachloride is 
recovered from the mixture by distillation. A. S. 

Causticising of Potassium Carbonate. E. Bellori 
(Ann. Chim . Applicata , 1918, 9, 115—149).—The reaction between 
potassium carbonate and calcium hydroxide is reversible, and may 
be represented as a heterogeneous system in which there are two 
solid phases and one liquid' phase containing variable proportions 
of the other components. From mathematical data based on the 
consideration of the formulae of Bodlander and Lucas (A., 1905, 
ii, 634) and Le Blanc and Novotny (A., 1907, ii, 22), the follow¬ 
ing general isotherm for the conversion of an alkali carbonate into 
hydroxide by the action of calcium hydroxide has been deduced: 
C 2 KOH(NaOH)C/KoCo a (Xa 2 co 3 ) = a 1 where ( 7 2 koh represents 
the concentration in gram-molecules of alkali hydroxide, (?K a co ;} the 
concentration of the alkali carbonate in the final solution, and </> 
the concentration of the carbonate in the initial solution. The 
constant K } which represents any given concentration giving stable 
equilibrium, is a definite function of < j> to which the form may be 
given Ii =a~a f cf> + a n <j> 2 . In the special case of the conversion of 
potassium carbonate into hydroxide at 100°, and for values of <$> 
varying from 0 to 1*5 (that is, for solutions up to 32V), the equa¬ 
tion assumes the form C^koh / Ok 2 co ;i =133*20 —127*85<£ 4-43'50<£ 2 . 
The yield of potassium hydroxide obtainable from a solution of 
potassium carbonate of known concentration may be calculated by 
means of the equation C r KOH = ^(~0*25 + ^0*0625 + <£/ii). At 
equal molecular concentration of the solutions and under the same 
conditions of temperature, a greater yield of hydroxide is obtained 
from sodium carbonate than from potassium carbonate. The 
formation of a double carbonate of potassium and calcium at a 
given temperature is only possible at a single definite concentra¬ 
tion, which at 100°, the temperature for technical preparation of 
hydroxide, is 61*78 grams per 100 c.c. This corresponds with a 
concentration much higher than is used in the manufacturing 
process. The temperature has a great influence on the velocity of 
the reaction, but does not affect the final stage of equilibrium. The 
results for equal concentrations, <j> t at 80° and 100° were practic¬ 
ally identical. [See also J. Soa. (them. Ind., 368 a . | C. A. M. 

Equilibria in Solutions containing Mixtures of Salts. 
I. The System Water and the Sulphates and Chlorides of 
Sodium and Potassium. W. C. Blasdale (J. Inch Eng. Chem 
1918, 10, 344—347) —The conditions which govern the 

separation by fractional crystallisation of sodium and potass¬ 
ium salts were investigated by the aid of the phase rule 
diagrams for such solutions. The equilibrium conditions of the 
reversible reaction . 3KC1 + 2NaoSO 4 ,10H ? O ^ K a Na(S0 4 ) 2 4 * 
3NaCl + 20H 2 O were studied, and the compositions of the solutions 
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saturated with one or more of these salts at 0°, 25°, 50°, 75°, and 
100 ° were determined and plotted with respect to four axes repre¬ 
senting sodium sulphate, potassium sulphate, potassium chloride, 
and sodium chloride. The diagrams represent the composition of 
all possible solutions which can be in equilibrium with these four 
salts, and with Glauber’s salt and sodium potassium sulphate 
(glaserite), and indicate the stability of glaserite under widely 
varying conditions. [For details, see J. Sue. (Jhem. 2nd 369a.] 

W. F. if. 

Separation of Sodium and Potassium Chlorides and 
Sulphates toy Fractional Crystallisation, W. C. Blasdale 
(J. 2nd. Eng. (Jhem., 1918, 10, 347—353).—The application of the 
principles described in the preceding abstract to the separation of 
mixed solutions is shown. Diagrams are given representing the 
composition of mixed solutions of ( 1 ) potassium chloride and sodium 
chloride, (2) potassium chloride and potassium sulphate, (3) potass¬ 
ium sulphate and sodium sulphate, (4) sodium sulphate and sodium 
chloride, and (5) mixtures of potassium salts with sulphates and 
chlorides of sodium and potassium. The diagrams are used to 
determine possible cycles of operation by which the various salts 
may be successively crystallised by evaporating and cooling at suit¬ 
able temperatures. [For details, see J . Soc . Chem. 2nd ,, 369 a .] 

W. F. F. 

Production of a Stable Sodium Percarbonat©,, Henkel 
& Co. (DJEt.-P., 303556, 1915 3 from (Jhem. Zentr 1918, i, 497).—A 
compound, 2Na 2 C0 3 ,3H 2 0 2 , is obtained by the addition of sodium 
carbonate to an aqueous solution containing at least a sesquimole- 
cular proportion of hydrogen peroxide; instead of sodium carbonate 
and hydrogen peroxide being taken as such, these substances may 
be produced in the solution by a suitable chemical change, for 
example, from sodium peroxide and sodium hydrogen carbonate, 

D. F. T« 

Tbe Calcium Arsenates, R. H. Robinson (J. • Agrie. Ees 
1918, 13, 281—294).—Pure calcium hydrogen arsenate was pre¬ 
pared by pouring a calcium chloride solution slightly acidified with 
acetic, hydrochloric, or nitric acid into a sodium ■hydrogen arsenate 
solution similarly acidified. A heavy, voluminous precipitate was 
formed, which was washed by decantation, filtered, washed with 
hot water until free from chlorides, and dried *at 100°. The wash¬ 
ings were evaporated to a small volume, when crystals separated, 
and were washed and dried. Analysis showed both the powder 
and crystals to have the formula CaHAs0 4 ,H 2 0. The water of 
crystallisation was lost at 175°. 

Pure tricalcium arsenate was prepared by pouring an alkaline 
calcium chloride solution into an alkaline sodium hydrogen arsenate 
solution. A heavy, voluminous precipitate was formed, which was 
washed by centrifuging and decantation, and then filtered and 
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dried at 100°. Analysis agreed with the formula Ca 3 (As0 4 ) s ,2H 2 0. 
The water of crystallisation was lost at 175°. 

The specific gravity of the salts was determined by weighing in 
specially dehydrated absolute alcohol at 20°. The results were: for 
CallAs0 4 ,Hop, Df 3"09; for CaHAs0 4 , 3*48; for Ca 3 (As0 4 ) s ,2H 2 0, 
3*23; for Ca 3 (As0 4 ) 2 , 3*31. Solubility was determined at 25° in a 
water-bath fitted with a revolving bottle-holder. One hundred 
grams of the solution contained in the case of CaHAs0 4 0-3108 
gram of the salt, and in the case of Ca 3 (As0 4 ) f > 0*0133 gram. 

J. H. J. 

An Artificial Patina. Otto Grotian (Zeitsch. Elektrochem 
1918, 24, 83).—The author describes a method of artificially pro¬ 
ducing an incrustation or patina on copper articles similar to that 
found on ancient bronzes. This film is produced by electrolysing 
a solution of copper sulphate between copper electrodes for three 
minutes with a current density of 1 amp./per sq. decimetre; the 
current is then interrupted and the cathode removed from the 
liquid. The anode is allowed to remain undisturbed in the liquid 
for twenty-four hours. The proems is repeated several times, 
alternately passing the current for three minutes and leaving the 
anode for twenty-four hours. After several repetitions, the anode 
is removed and found to be covered with a beautiful bluish-green, 
non-crystalline patina, which cannot be removed by washing. On 
analysis, the film is shown to have the composition Cu0,3H o O. 

J. F. S. 

Mercury Fulminate and its Estimation. G. S. Heaven 
(J, Soe. (Them. 2nd, 1918, 37, 143—147t). —Commercial mercury 
fulminate consists of a crystalline powder varying in colour from 
pale cream to dark brown; the largest crystals do not exceed 1 mm. 
in length, and these are more sensitive to impact than are the 
smaller crystals. A very fine powder, sifted through calico, fails 
to fire. Fulminate is soluble in alcohol, ammonia, pyridine, 
potassium cyanide solution, and in cold water, but is decomposed 
by hot water, alkali solutions, and thiosulphate solution. It does 
not inhibit the growth of fungi; Tricoderma wide and Aero- 
skdaf/rmix alhu* Pram grow readily on hags containing fulminate, 
and even on the crystals themselves. The following method is 
recommended for the analysis of detonator composition containing 
fulminate, antimony sulphide, potassium chlorate, etc. A quantity 
of 0*3 gram of the sample is treated with 50 c.c. of N / 10-thim 
sulphate solution, 0*3 gram of boric acid is added, the mixture is 
stirred for three minutes, and then titrated with sulphuric acid, 
using methyl-orange as indicator. The sulphuric acid is standard¬ 
ised previously against pure mercury fulminate. Any antimony 
sulphide which may be present is then collected on a filter, washed, 
dried, and weighed, or estimated volumetrically if the sample con¬ 
tains powdered glass. To the filtrate' are added 100 c.c. of 10% 
ferrous' sulphate solution containing 1 c,c. of free sulphuric acid, 
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the mixture is boiled for thirty minutes, the mercury sulphide 
collected, dissolved in aqua regia, the solution neutralised with 
ammonia, acidified with, hydrochloric acid, and the mercury pre¬ 
cipitated as sulphide. The mercury sulphide is collected and 
weighed, and the filtrate, containing reduced chlorate, is oxidised 
with nitric acid, and the chloride estimated volumetrically. 

W, P. S. 

Preparation of inorganic Stannichlorides. J. G. F. 
Druce (Chem. News, 1918, 117, 193—196).—A number of stanno- 
and stanni-chlorides of uni- and bi-valent metals have been pre¬ 
pared, The- stannochlorides were obtained by crystallisation of 
acid solutions containing stannous chloride and the chloride of the 
second metal. To obtain the stannichlorides, these solutions were 
first subjected to the action of chlorine. The recorded analyses of 
the products, in which the water of crystallisation was obtained 
by difference, show that magnesium and zinc yield anhydrous 
stannochlorides, whilst those formed by potassium and ammonium 
contain two molecules of water of crystallisation. The data for 
the stannichlorides correspond with the following formulae: 
Li,SnCl 0 , 8 HoO; Na t ,SnCl G ,6H<>0 • K»SnCl 6 ; Rb*SnCl 0 ; 

(NH 4 ) 2 SnCl 6 ; 

CaSnClfl; SrSnCl ft ,4H,0; MgSnCl 0 , 6 H,O ; ZnSnCI a , 6 H'>0; 

CdSn01 fi ; CoSnCl fi ,6H 2 0; NiSnCl c ,6H 2 0. 

The anhydrous potassium, rubidium, and ammonium stanni- 
chlorides are quite stable in the air and do not deliquesce. The 
alkaline earth stannochlorides are entirely deliquescent, and on this 
account if was found impossible to obtain a pure specimen of the 
barium salt, H. M. D. 

Normal Zirconyl Nitrate. Ed. Chauvenet and (Mlle.) L.' 
Nicolle (Comjit. rend., 1918, 166, 781—783).—The authors were 
unable to confirm the existence of a normal zirconium nitrate, 
Zr(N0^) 4 ,5H 2 0, commonly described in text-books. By evaporating 
a solution of zirconium hydroxide in nitric acid, even in an atmo¬ 
sphere saturated with nitric acid fumes, they always obtained a 
zirconyl nitrate, ZrO(NO s )g, 2 H<jO, or at temperatures below 10 ° 
the hydrate, ZrO (N 0 ;{ ) 2 ,3 ‘5ILO. Attempts to prepare the 
anhydrous nitrate were not successful, the dehydration being always 
accompanied by loss of nitric acid. W. O. 

Basic Zirconyl Nitrates. Ed. Chauvenet and (Mlue.) L. 
Nicolle (Comp, rend ., 1918, 166, 821 — 824).—Zirconyl nitrate, 
Zr0(N0 3 ) 2 ,2H 2 0 (compare preceding abstract), when dissolved in 
water, slowly undergoes hydrolysis, and there is slow formation of 
a precipitate having the composition ZrO(Js 0 3 ) 2 ,Zr 0 2 ,nPI 2 0. A 
study of the neutralisation by N /'100-sodium hydroxide of the 
nitric acid formed during the hydrolysis showed that there are two 
reactions, namely, 

2 'ZrO(NO,) a '+ 2NaOH = 2NaNO, + ZrO(NO*)*,ZrO* + H„0 
and, Zr0(N0 3 ) 2 f 2NaOH = 2NaNO a + Zr0 2 + H 2 (X 
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When ill© normal zirconyl nitrate is heated at 120° in the 
presence of nitric acid vapour, it undergoes dehydration, and at 
the same time loss of nitric acid, giving a basic nitrate , 
3Zr0(N0 a ) 2 ,,Zr0 2 ,7H 2 0. If the dehydration takes place in air, 
there are formed the following basic nitrates: at 110°, 
2ZrO(N0 3 )p,ZrO.„7HoO; at 150°, ZrO(N0 8 )*,2ZrO,,4HoO; at 215°, 
Zr0(N0g) 2 ,7Zr02,5H 2 0; and at 250°, ZrO(NO s ) 2 ,10ZrO 2 ,4H 2 O, and 
above this temperature zirconium oxide is formed. W. G. 

The Resistance Limits of Mixed Crystals of Vanadium 
and Silicon with Iron. G. Tammann (Nadir. K . Ges. Wiss. 
Gottingen*, 1917, 101—179; hom Chem. Zentr 1918, i, 510).—The 
“resistance limit 3 ' is the term given to the composition of mixed 
crystals at which a sudden alteration occurs in the susceptibility 
to chemical agents. Whereas it is possible to observe in a direct 
manner the alterations in the surface of polished pieces of alloys 
consisting of copper-gold or silver-gold mixed crystals, this cannot 
be done in the present case, and it is necessary to observe, instead, 
the effect of various reagents on the metal. After ordinary, slow 
cooling, mixed crystals of iron and vanadium containing up to 
0“43% molecule of the latter are ferromagnetic, whilst mixed 
crystals richer in vanadium are inactive. Examination was made 
of the behaviour of the mixed crystals towards solutions of various 
salts and acids, the resistance limit being found at 0*50 ±0*05 mol. 
vanadium. 

The iron-silicon mixed crystals gave rather irregular results ; 
solutions of metallic nitrates cause the iron in the mixed crystals 
to become passive ; the action of acids is also somewhat abnormal; 
copper sulphate, mercuric chloride, gold chloride, and several other 
salts, together with iodine, indicate a resistance limit at 0*25 mol. 
silicon, which appears to confirm the existence of the compound 
FeSi. ' D. F. T. 


Mineralogical Chemistry, 


The Old and the New Mineralogy. Sir Henry Alexander 
Minns (T., 1918, 113, 363“—386).—A lecture delivered before the 
Chemical Society on April 18th, 1918. H. M. D. 

Chemical Composition of Melanophlogites, E. Manzella 
(A nn, Ghim. AppUcata , 1918, 9, 91—101. Compare Lasaulx, this 
Journal, 1876, ii, 54; Bertrand, A.., 1881, 1000).—Melanophlogite, 
a mineral discovered by Lasaulx in association with certain speci¬ 
mens of sulphur, is characterised by its behaviour on, heating, 
changing successively in colour to greyish-yellow, greyish-blue, and 
deep bluish-black. Purified specimens' of various origin recently 
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examined had the following composition: hydrogen, 1*47 to 1*56; 
carbon, 3*32 to 3*91; silica, 88*76 to 89*12, sulphuric anhydride, 
0*63 to 2-49; iron and loss, 0*27 to 0*60; and substances undeter¬ 
mined, 2*67 to 4*94%. A decrease in the proportion of sulphuric 
anhydride was accompanied by a reduction in the degree of blacken¬ 
ing on heating, but other experiments showed that the alteration 
in colour must be attributed solely to carbonisation of the organic 
constituents in the mineral. C. A. M. 


Analytical Chemistry. 


Aeidimetry of Coloured Solutions. Am Application of 
the Pocket Spectroscope. Alfred Tingle (J, Soc . Chem. Ind 
1918, 37, 117; J. Amer . Chem, Soc,, 1918, 40, 873—879).—A 
method is described whereby highly coloured acid solutions may be 
accurately titrated. The process depends on the fact that the 
absorption spectra of indicators are different in acid and in alkaline 
solutions. To make a determination, two similar vessels are taken, 
one of which contains the solution to be titrated and the other an 
equal volume of distilled water. To the latter, one drop of standard 
alkali is added, and then the indicator is slowly added from a 
burette until the characteristic absorption band shows a sufficiently 
sharp edge. The position of this edge is noted. Then the same 
volume of indicator is added to the solution to be estimated, and 
alkali added from a burette' until the characteristic band is observed 
in the same position. This gives the end-point of the titration. 
The change does not involve the appearance of a new absorption 
band, but rather the shifting of a band already present. The 
method was tested on solutions of sulphuric acid of known concen¬ 
tration, which were coloured by the addition of neutral tea extract 
or liquorice. The results are quite as accurate as those obtained 
for colourless solutions by the ordinary method. The amount of 
indicator used is rather larger than that generally employed ; the 
exact amount necessary must be found experimentally. In the 
present experiments, i c.c. of methyl-orange and 2*5 c.c. of 
cochineal extract were used. J, F, S. 

Mercuric Oxide as a Standard for Volumetric Analysis. 
L. Bosenthaleb ( Zeitsch . anal. Chem., 1918, 57, 98).—Incze has 
recommended the use of yellow mercuric oxide as a standard in 
volumetric analysis (A., 1917, ii, 327), but the author points out 
that he and Abelmann had previously used mercuric oxide for the 
purpose (A., 1913, ii, 786). W. P. S. 

Defection . of Anions. Fritz Fexgl ( Zeitsch . anal Chem., 1918, 

; 07* : h3fh^ is boiled with concentrated sodium 
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carbonate solution or fused with a mixture of sodium and potassium 
carbonates; after filtration, the solution is nearly neutralised with 
nitric acid and warmed with the addition of an excess of solid zinc 
nitrate. The mixture is filtered; the precipitate contains zinc 
sulphide, sulphite, phosphate, borate, fluoride, ferrocyanide, ferri- 
cyanide, and cyanide, and also molybdate, vanadate, and tungstate, 
whilst the filtrate contains zinc thiocyanate, chloride, bromide, 
iodide, sulphate, thiosulphate, and sulphite. These substances are 
then identified by drop reactions without further separation. 
[See also J. Soc. Ghem . Ind., July.] W. P. S. 

Estimation of Chlorine in ■ Organic Substances (Gastric 
Juice, Blood* Milk* etc.). Si rot and Jorkt {Ann. Ghim . anal., 
1918, 23, 109—113). —The total chlorine in gastric juice is estim¬ 
ated by Yolhard’s method after the sample has been treated with 
Esbaeh's reagent. (10 grams of picric acid and 25 grams of acetic 
acid per litre of water) and filtered. Chlorine in organic and in¬ 
organic combination is estimated in the same way after the sample 
has been evaporated to expel free hydrochloric acid, whilst chlorine 
in inorganic combination is obtained by titrating the residue left 
after evaporation and incineration. In the case of blood, sodium 
metaphosphate is recommended as a clarifier; 20 c.c. of the blood 
are mixed with 75 c.c. of water, 10 drops of nitric acid, 20 c.c. of 
5% sodium metaphosphate solution, and 1*5 c.c. of acetic acid. 
The mixture is then diluted to 200 c.c., filtered, and the chlorine 
titrated in the filtrate. The acetic acid-picric acid solution may 
be used for precipitating the casein, etc., in milk previous to the 
estimation of the chlorine present. W. P. S. 

Gravimetric Analysis. Y. [Chlorides, Bromides, and 
Iodides.] L. W. Winkler {Zeitsch, angew. Chem 1918, 31, 
i, 101—103). —Chlorides, bromides, and iodides are precipitated by 
a small excess of W-silver nitrate in 100 c.c. of the cold solution to 
which has been added 5 c.c. of Y-nitric acid, or, in presence of 
ferric salts, 10—20 c.c. In the case of chlorides and bromides, the 
mixture is left for one hour and then boiled; in the case of iodides, 
the silver is added first, the nitric acid after half an hour, and the 
mixture is boiled after another half-hour. Twenty-four hours 
later, the precipitate is collected on a plug of cotton wool in a 
Kelch funnel and dried at 132°. It is washed with 50 c.c. of 
water acidified with nitric acid, and later with 50 c.c. acidified 
with acetic acid. Correction values amounting to a few tenths 
of a mg., according to the weight of the precipitate, are used to 
improve the accuracy of the results. Iodides may also be pre¬ 
cipitated in the presence of hydrochloric acid as palladium iodide. 
0*5 Gram of palladium is dissolved in nitric acid and the solution 
evaporated to dryness several times with hydrochloric acid; the 
residue is taken up with 10 c.c. of 10% hydrochloric acid, 1 c.c. 
of alcohol is added to remove any free chlorine, and the solution 
made up to 100 c.c. In absence of chlorides, the palladium iodide 
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remains in colloidal solution; when precipitated cold, it is lloceu- 
lent, and becomes granular on heating. With a preponderating 
quantity of iodide, the neutral solution is diluted so that 100 ex. 
will give about 0*1 gram of precipitate; TO gram of sodium chloride 
is added, and 10 c.c. of palladium chloride solution, with agitation. 
The liquid is heated until the precipitate becomes granular, and 
the latter is collected on the cotton filter after twenty-four hours, 
washed with 100 c.c. of cold water, and dried at 132°. With small 
quantities of iodide, 100 c.c. of the liquid are acidified with hydro¬ 
chloric acid and precipitated with 1 c.c. of the palladium solution, in 
the cold. The precipitate is allowed to remain for twenty-four or 
forty-eight hours, according to its quantity, and is collected in the 
flocculent condition. The palladium iodide is somevhat soluble in 
presence of alkali bromides; in presence of large quantities of 
chlorides, a small correction is applied. J. F. B. 

Titration Method lor Chlorine*, Bromine f Cyanogen, and 
Mercury* Emil Votocek ( Chem. Jfiett., 1918, 42, 257—260).— 
Chlorides may be titrated with standardised mercuric nitrate solu¬ 
tion in the presence of a small quantity of nitric acid; 0*06 gram 
of crystallised sodium nitroprusside is used as the indicator, and 
the volume of the solution should be about 250 c.c. Sulphates, 
phosphates, and chlorates do not interfere, hut sulphites and nitrites 
must not be present. The method is trustworthy and .more accurate 
than Volhard’s method. [See further, J, Sac. Chem. hid., July.) 

W. P. S. 

The Estimation and Distribution of Bromine in ^the 
Organs and in the Blood after Dosing with Sodium 
Bromide* W. Autenrieth {Munch, med. Woch 1918, 65, 
33~-35; from Chem. Zentr 1918, i, 472—“473).-—Bromine in 
bromides of the alkali metals can be estimated colorimetrically by 
treating the acidified aqueous solution with potassium hydrogen 
sulphate and potassium permanganate, the liberated bromine being 
extracted with chloroform and the extract compared with a 
standard bromine solution, using the Autenrieth-JEConigaherger 
colorimeter* The method is not affected by the presence of chlorine 
and is especially suitable for small quantities. Organs such as 
liver, kidneys, brain, etc., are heated in a nickel crucible with pure 
sodium hydroxide and a little potassium nitrate, and the acidified 
solution treated in the manner described. Sodium bromide is 
retained tenaciously by the human organism, and only very slowly 
eliminated by the kidneys, its retention being favoured by a diet 
poor in chlorine. The brain shows no specific attraction for 
bromine. D. F, T. 

Gravimetric and Volumetric Estimation of Fluorine' 
Precipitated as Thorium Fluoride- F, A. Gooch and 
Matsusuke Kobayashi (Arner. J. Sci., 1 318, [iv], 45, 370—376). 
—Investigation of the method described by Pisani (A., 1916, ii, 393) 
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showed that the acidity of the solution and the excess of pre¬ 
cipitant are important factors in the estimation of fluorine as 
thorium fluoride. The acidity of the solution (as free acetic acid) 
should be from Nj 50 to iV/5, and the quantity of thorium added 
should not exceed by more than 50% the amount required for the 
precipitation. The thorium fluoride may be collected and ignited 
to oxide, the latter being taken as a measure of the thorium fluoride, 
ThF 4 ,4H 2 0, or the excess of thorium, after filtration, may he pre¬ 
cipitated as oxalate and this titrated with permanganate solution 
(compare this voh, ii, 177). [See, further, J. Soc. Ghent. Ind., 
391a.] ' W. P. S. 

Time as a Factor in Gravimetric Analysis. I. Pre¬ 
cipitation of Sulphuric Acid. Z. Karaoglanow ( Zeitsch . anal. 

(Jhem 1918, 57, 77—98).—In the precipitation of sulphuric acid 
as barium sulphate, the rate at which the barium chloride solution 
is added has a considerable influence; the most trustworthy results 
are obtained when the addition is extended over a period of not 
less than 1*5 minutes. The concentration of the solutions, stirring, 
concentration of hydrochloric acid, etc., also have an influence, 
but temperature has little effect. The presence of potassium 
chloride decreases the amount of barium sulphate found, and to 
some extent counterbalances the effect of rapid precipitation, but 
this compensation depends on definite conditions of experiment. 

W. P. S. 

The Estimation of Sulphates in Urine. A. L. Flohr 
(Arch. Neerland. physiol ., 1918, 2 , 346—351).—The benzidine 
method of Rosenheim and Drummond for estimating inorganic 
and ethereal sulphates gives satisfactory results. If the liquid 
becomes coloured after hydrolysis of the ethereal sulphates by 
hydrochloric acid, and the colour interferes with the titration, it 
can be removed sufficiently by treating the liquid with animal 
charcoal, S. B. 8. 

Estimation of Non-protein Nitrogen in Blood. Isidor 
Greenwald (./, Biol . Ghem 1918, 34, 97-—101).—A full account 
of work previously published (A., 1917, ii, 523). H. W. B. 

New Method for the Direct Nesslerisation of Ammonia 
in Urine. James B. Sumner (J. Biol. Ghem., 1918, 34, 37—41),— 
In the Palin and Denis direct Nesslerisation method (A., 1916, 
ii, 574), the Merck’s blood charcoal may be replaced by copper 
sulphate. The urine Is treated with a practically saturated solu¬ 
tion of copper sulphate (298 grams of the crystallised salt per litre). 
Copper hydroxide is then precipitated by adding a 2*03A-sodium 
hydroxide solution until the neutral point is almost reached, when 
about 90% of the creatinine is also precipitated. The small amount 
of creatinine remaining in solution is not sufficient to interfere 
with the subsequent Nesslerisation, 

For rough comparative tests, standard colours similar to those 
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obtained by Nesslerisation are prepared by dilution of a solution 
containing 6% of crystallised ferric chloride and 2*5% of crystal¬ 
lised cobalt nitrate. H. W. B. 

Apparatus for the Estimation of Nitric Acid by the 
Schulze-Tiemann- Method, Karl Leuchs ( Ghem . Zeit., 1918, 
42 , 235).—The decomposition flask is closed with a glass stopper 
provided with a tapped funnel and a delivery tube, and the stopper 
is surrounded by a water-seal. The delivery tube, which is bent 
downwards and under the lower end of the gas-collecting burette, 
is provided with a glass non-return valve. The whole apparatus 
is constructed of glass. W. P. S. 

Gasometric Estimation of Nitrates. 0. A. Hill (Analyst, 
1918, 43, 215—216).—When an external reaction bottle is used in 
the estimation of nitrates by shaking the latter with sulphuric 
acid and mercury, it is necessary to fill the bottle previously with 
a gas inert towards nitric oxide. Carbon monoxide may be used 
for this purpose, and is prepared by heating a mixture of sodium 
format© and concentrated sulphuric acid. [See, further, J. Sac. 
Ghem . hid., July.] W. P. S. 

New Volumetric Method for the Estimation of Phosphates 
in Urines* Argeo Angiolani ( Giorn . Farm . Chim., 1917, 66 ? 
251—252; from Ghem. Zentr 1918, i, 571),—-Twenty-five c,c. of 
the urine are treated 'with 1 c.c. of 20% hydrochloric acid, 1 gram 
of ammonium chloride, and 10 c.c. of a citric acid-magnesium 
solution (a solution of 35 grams of magnesium oxide in 260 grams 
of citric acid, the total bulk being 500 c.c., which is then treated 
with 400 c.c. of 10% ammonia solution and kept for two hours). 
The precipitate is collected, washed with very dilute ammonia 
solution, dried at 30—40°, and then dissolved in 50 c.c. of A/10- 
sulphuric acid, of which the excess is then titrated with A/10- 
sodium hydroxide solution, using methyl-orange as indicator. One 
c.c. of Nj 10-acid is equivalent to 3*55 mg. P 2 0 5 . D. E. T. 

Marsh’s Apparatus. W. Kirkby ( Pharm . J., 1918, 100, 
286). —A tube loosely packed with cotton wool , is interposed 
between the generating flask and the hydrogen jet with the object 
of preventing any risk of explosion. C, A. M. 

Simple Process for the Estimatioh of Small Quan¬ 
tities of Arsenic in Corpses. H, Fuhneb (Ber. Dent 
Pharrn. Qes., 1918, 28, 221—229).—The process consists in the 
destruction of the animal matter by permanganate and sulphuric 
acid, the distillation of the solution with sodium chloride, and the 
estimation of the arsenic in the distillate' by the Gutzeit method, 
using mercuric bromide paper. [See J. Soc. Ghem . Ind. } July.] 

J. H. J. 
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Estimation of Carbon Dioxide in Carbonates by 
Dittrich’s Method, Bela von Horvath (Chem , Zeit. , 1918, 42 , 
121).—Carbon dioxide may be estimated in sodium carbonate or 
barium carbonate by beating the same at dull redness with borax 
wbicb bas been beated previously at 10,00°; the carbonate is 
decomposed readily, and the loss in weight gives the amount of 
carbon dioxide present. [See, further, J. Soc . Chem. Ind 369a.] 

W. P. S. 

Filtration of Silica, P. Nicolardot and J. Koenig (Ann. 
Chim. anal., 1918, 23, 104-AL09).—The fact that a minute 
quantity of silica passes into the filtrate when hydrated silica is 
evaporated to dryness and then collected on a filter does not appear 
to be due to solubility of the silica; the effect of successive evapora¬ 
tions and heating at 110° is to agglomerate the silica so- that the 
whole of it is retained by a good filter. It is recommended that 
the silica be twice evaporated with hydrochloric acid and heated 
at 110°, but without intervening filtration, before it is collected; 
the filtrate may be passed once more through the filter. [See, 
further, J. Soc. Chem. Ind., July.] W. P. S. 

Estimation of Strontium. L. W. Winkler (Zeitsch. angew. 
Chem., 1918, 31, i, 80 and 83—84). —As Sulphate. —One hundred 
c.c, of a neutral solution containing 0‘5 gram of strontium salt are 
acidified with 1 c.c. of acetic acid, heated to the boiling point, 
and 10 c.c. of a 10% solution of sodium sulphate' are added. Heat¬ 
ing is continued until the precipitate is powdery, when it is left 
overnight. It is transferred to a Gooch crucible, washed with 
50 c.c. of saturated strontium sulphate solution, and weighed after 
drying at 132°. If the filtrate is required further, alcohol is used 
as the washing agent. The presence of other salts, especially mag¬ 
nesium chloride and hydrochloric and nitric acids, leads to low 
results. 

As Carbonate .—1*0 Gram of potassium nitrate and 10 c.c, of 
10% sodium carbonate solution are added to a boiling solution of not 
more than 0*5.gram of strontium salt in 100 c.c. of solution. Next 
day the precipitate is washed with 50 c.c. of saturated strontium 
carbonate solution and weighed as SrC0 3 after drying at 132°. 
Owing to incomplete loss of carbon dioxide on ignition, the pre¬ 
cipitate cannot be weighed as oxide. 

* As Oxalate .—The precipitation is made with 10% solution of 
potassium oxalate, and resembles that of the sulphate. After 
remaining overnight, the precipitate is washed with saturated 
strontium oxalate solution. It is dried at 100° for two hours and 
weighed as SrC 2 0 4 ,H 2 0, or at 132° for six hours and weighed as 
SrC 2 0 4 . Other salts, especially magnesium chloride, interfere. 
This is the most convenient and exact method of estimating 
strontium. H. J. H.' 

Tim©' as a -Factor in Gravimetric Analysis. Precipita¬ 
tion of Barium Chloride with Sulphuric Acid. Z. Karao- 
glanow (Zeitsch. ami. Chem., 1918, 57, 113—121).—In the gravi- 

VOL. CXTV, ii. 13 
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metric estimation of barium as barium sulphate, sulphuric acid 
should be used for the precipitation; alkali sulphates must not he 
used. The acid should be added rapidly; if it is added slowly, the 
results obtained are too low. [See, further, J, &foe. Ghent, hid 
352a.] ' ' W. P. S. 

Volumetric Estimation of Lead by means of Ammonium 
Molybdate. Lindt (Zeitsch. anal. Ghem., 1918, 57, 71—76).—In 
this process, it is essential that an excess of ammonium acetate 
should be avoided in dissolving the lead sulphate; the results 
obtained are too high in the presence of such excess, but are trust¬ 
worthy when the lead sulphate is dissolved in the minimum requi¬ 
site quantity of the acetate solution. [See, further, J. Sac. Ghent, 
hid., 352a.] W. P. S. 

Estimation of Copper as Copper Oxide after previous 
Precipitation as Thiocyanate. ' G. Fenner and J. Forschmann 
{Ghem. Zeit,, 1918, 42, 205—206).—The inconvenient drying of 
the cuprous thiocyanate precipitate to constant weight is unneces¬ 
sary, and may be avoided by conversion of the precipitate into 
cupric oxide by roasting in a muffle at a temperature near 800°. 
[See also J. Sac. Ghem. Ind., 391a. ] D. F. T. 

Analysis of White Metal. F. Kurek and A. Flath {Ghem. 
Zeit., 1918, 42, 133—134).—Tin is estimated by dissolving the 
alloy in hydrochloric acid with the addition of ferric chloride, 
reducing the tin with metallic iron, separating the precipitated 
antimony and copper, and titrating the filtrate with ferric chloride 
solution. The antimony and copper are then dissolved in hydro¬ 
chloric acid to which potassium chlorate is added, excess of free 
chlorine is expelled by boiling the solution, the two metals are 
separated as their sulphides, the antimony sulphide is dissolved in 
sodium sulphide solution, again precipitated in the presence of an 
excess of oxalic acid, dissolved in hydrochloric acid, the solution 
boiled until the antimony is reduced, and then titrated with 
potassium bromate solution. Suitable methods are also described 
for the estimation of lead, copper, iron, aluminium, nickel, and 
zinc in the alloy. [See, further, J. Soc. Ghem. Ind., 877a.) 

W. P. S. , 

Use of Metallic Silver as a Reducing Agent in the 
Volumetric Estimation of Iron. Graham Edgar and A, K. 
Kemp (J. Amer . Ghem. Sac., 1918, 40, 777— 784).— The reaction 
between metallic silver and solutions of ferric sulphate in the 
presence of sulphuric acid and a soluble thiocyanate- has been ex¬ 
amined. The results obtained show that silver may be employed 
to effect the complete reduction of the ferric salt provided the 
dissolved silver is precipitated by thiocyanate. The resulting 
ferrous solution is filtered, treated with an excess of silver nitrate, 
and titrated with potassium, permanganate. An alternative 
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method consists in titrating the excess of silver nitrate with 
standard thiocyanate. 

The thiocyanate serves to show when the reduction is complete, 
and further advantages of the method are that silver is usually 
quite free from iron, that it does not reduce titanium at all, and 
that it reduces vanadium quantitatively to the quadrivalent con¬ 
dition. [Compare J. fioc. Chem . hid., 391a.] H. M. D. 

Estimation of Iron in Lactic Acid* A. Harvey (/. Soc. 
Leather Trades’ Chew., 1918, 2, 37—38).—Iron in lactic acid can 
be estimated very exactly by a colorimetric method in which the 
colour developed with potassium ferrocyanide is matched against 
the colour produced by standard iron solution. Potassium thio¬ 
cyanate is useless. F. C. T. 

Quantitative Separation of Iron from the Cerite Metals 
in the presence of Calcium,. A. AVober (Zeitsch. landw . 
Vermch&vK Oesterr 1917, 20, 500—501; from Chem . Zentr ., 1918, 
i, 476).—A weighed sample is dissolved by prolonged treatment 
with 2% hydrochloric acid, and to an aliquot portion of the solu¬ 
tion there is added tartaric acid in the proportion of approximately 
four grams to one of the substance. On saturating the solution 
with hydrogen sulphide and adding aqueous ammonia until a pure 
black precipitate of iron sulphide is obtained, the transiently pre¬ 
cipitated hydroxides of the cerite metals are redissolved. The iron 
sulphide is treated .in the usual manner, whilst the estimation of 
the cerite metals is effected by the method of Hauser and AVirth 
(A., 1908, ii, 778). D. F. T, 

Estimation of Nickel with a-Benzildioxime., R. Strebinger 
((■hem. Zeit., 1918, 42, 242—243).—The author agrees with Cross- 
man n and Mannheim (A., 1917, ii, 391) that Atacks method of 
estimating nickel by precipitation with a-benzildioxime is trust¬ 
worthy for small quantities of the metal. When, however, the 
quantity of nickel exceeds 0‘025 gram, the precipitate contains a 
certain amount of occluded a-benzildioxime, and the results 
obtained are too high. In such cases, the precipitate should be 
ignited and the resulting nickel oxide weighed. AV. P. S. 

Estimation of Chromium in Chromium Salts, Chrome 
Liquors, Leather Ashes, and Chromium Residues. Karl 
Schorlemmer (Collegium, 1917, 345 and 371; from Chem . Zentr., 
1918, i, 377—378).—The solution of the chromium salt is treated 
cautiously with approximately A-sodium hydroxide until the pre¬ 
cipitate has redissolved. Aqueous hydrogen peroxide of approxim¬ 
ately 3% concentration is then added, and the solution is boiled 
until no more oxygen is liberated. The resulting solution is 
acidified with sulphuric acid, and the amount of chromate estimated 
by one of 1 the usual volumetric methods. Leather ash or dry- 

13—2 
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chromium residues should be mixed with anhydrous sodium 
carbonate and magnesium oxide and roasted until yellow, the 
aqueous extract then being titrated after acidification. For the 
oxidation of solutions of very impure chromium salts, it is better 
to use alkaline potassium permanganate solution. The presence of 
iron in the ash of chrome leather may interfere with the chromium 
estimation. D. F. T. 

Estimation of Molybdenum. O. Binder (Chem . Zeit., 1918, 
42, 255).—When molybdenum is precipitated as sulphide and the 
latter then ignited to oxide, the oxidation is not complete, unless 
the substance, after preliminary ignition, is treated with nitric 
acid, evaporated, dissolved in ammonia, reprecipitated with nitric 
acid, evaporated, and ignited. A correction must he made for any 
traces of matter which remain insoluble when the ignited oxide is 
dissolved in ammonia. [See, further, J. Soc. Chem . lnd, y July.] 

W. P. 8. 

Tb© Estimation of Molybdenum as Lead Molybdate. 

Robert Strebxnger ( 0ester ?*. Chem . Zeit. 9 1917, [ii], 20, 226.228 ; 

from Chem . Zentr 1918, i, 378).—For the estimation of molyb¬ 
denum in ferro-molybdenum, 0*5—1 gram is fused, with 10 grams of 
sodium peroxide in an iron crucible. The product is extracted with 
500 c.c. of water, and 100 c.c. are taken for the test; after the 
removal of any iron by the addition of nitric acid and then 
ammonia solution, the solution is neutralised' with acetic acid, 
boiled, and treated successively with solutions of lead acetate 
(2—5 grams) with acetic acid (2 c.c.) in 30 c.c. of water, and am¬ 
monium acetate (10 grams) in 50 c.c. of water. After boiling for a 
short time, the precipitate is allowed to settle for six hours. The 
precipitate is removed by filtration, washed with dilute ammonium 
acetate solution, dissolved in diluted nitric acid, and reprecipitated 
by the addition of a solution of ammonium acetate (10 grams) in 
50 c.c. of very dilute acetic acid. After twelve hours, the lead molyb 
.date is again separated, washed, dried, and ignited at a moderate 
temperature before final weighing as PbMo0 4 . D. F. T. 

A Colour Reaction of Thorium and Zirconium with 
Pyrogallolaldehyde. H. Kaserer ( Chem , Zeit., 1918, 42, 170).— 
On the addition of an aqueous solution of pyrogallolaldehyde to one 
of a thorium compound, a yellow colour is formed, and, after a 
time, a dirty yellow precipitate is produced, which when filtered 
off leaves a colourless filtrate. Zirconium compounds, after boil¬ 
ing or after the addition of hydrogen peroxide, give a similar 
colour and precipitate with cerium compounds; the yellow colour 
remains after boiling. In the presence of nitric, sulphuric, or 
hydrochloric acid, a colourless solution and no precipitate are pro¬ 
duced. A solution containing only 0T mg. of thorium nitrate per 
100 c.c. shows the colour clearly. Pyrogallol, pyrogallol carb oxy 1 ie 
acid, and protocatechualdehyde do not give this reaction. 



ANALYTICAL CHEMISTRY. 


II. 245 


The pyrogallolaldehyde is prepared by dissolving 38 grams of 
pyrogallol and 36*3 grams of formanilide in absolute ether, conden¬ 
sing this with 15*2 grams of phosphoryl chloride, and filtering after 
twelve hours. The residue is dissolved in alcohol and precipitated by 
sodium chloride. The crystals are treated with warm sodium 
hydroxide, a current of hydrogen is passed through the solution, 
after which it is acidified and the aldehyde extracted with ether 
and purified by conversion into the bisulphite compound. 

A. B. S. 

Graphic Methods of Analysis. Hans Gradenwitz (Ghem. 
Zeit ., 1918, 42, 221).—The composition of such mixtures as form¬ 
aldehyde, methyl alcohol, and water, and ethyl acetate, alcohol, 
and water, may be found from the graphs given, the data to be 
determined being, in the first case, the specific gravity and the 
formaldehyde content, and in the second, the specific gravity and 
the ethvl acetate content. [See, further, J. Soc. Ghem. Ind 392a, J 

W. P. S. 

Method for Detecting Small Quantities of Chloreton© 
(Trichloro-tertf.-butyl Alcohol) in Aqueous Solutions. T. B. 
Aldrich ( J . Biol. Ghem ., 1918, 34, 263—267). — The solution con¬ 
taining the chloretone is subjected to steam distillation. If a 
large amount of chloretone is present, it crystallises in the cooler 
part of the condenser in needles. When only small amounts of 
chloretone are present, crystallisation may not occur, but if the 
distillate is placed in a small flask fitted with a reflux condenser 
and boiled for half an hour, needle crystals are then obtained in 
the condenser when the amount of chloretone exceeds 0*25 mg. 
If protein is present, it should be digested with pepsin and hydro¬ 
chloric acid before the steam distillation is carried out. The 
presence of other organic solvents prevents the crystallisation, and 
thus interferes with the recognition of chloretone by this method. 

H. W. B. 

Estimation of Cholesterol in Blood, L. Kast, V. C. 
Myers, and Emma L. Wardell (Proc. Soc. Exp. Biol. Med,, 1917, 
15, 1—2; from Physiol. Abstr 1918, 3, 31).—One c.c, of blood 
is extracted with chloroform, and in the extract the cholesterol is 
estimated colorimetrically by the Liebermann-Burchard reaction' 
(compare Physiol. Abstr., 1917, 2, 675). The values obtained are 
lower than those of Bloor, but are believed to be more accurate. 

W. G, ' 

Cammidge's Method for the Estimation of [Reducing] 
Sugar in Urine. R. W. Garrow ( Pharm . J., 1918, 100, 
148—149).—In estimating sugar by this method (A., 1917, ii, 276), 
it is noticed in titrating back the excess of iodine with thio¬ 
sulphate that up to the point where the blue starch iodide is dis¬ 
charged the solution is transparent, but immediately after the first 
end-point is reached a slight opalescence begins to appear, in- 
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creasing to a white precipitate of cuprous iodide, and the blue 
colour returns. The first discharge of the blue colour should be 
taken as the end-point, and the titration should be done as rapidly 
as possible. [See. further, J. Soc. Ghem . Ind., 276a. 1 

J. F. B. 

Polarimetric Estimation of Dextrose in Urine. G. 
Free i chs and E. Mannheim (Apoth. Zeit., 33, 34; from Ghem. 
Zentr ., 1918, i, 380. Compare A., 1917, ii, 393).—A 100 c.c. flask 
containing 5 c.c. of lead acetate solution is filled to the mark with 
the urine and shaken well; the liquid is then filtered and examined 
in the polarimeter in a 2-dcm. tube, the rotation giving the con¬ 
tent of anhydrous dextrose in grains per 100 c.c. of urine. The 
lead acetate solution should contain 10 grams of the salt and 
5 grams of 30% acetic acid in 20 grams of water. If the lead 
acetate treatment fails to decolorise the urine sufficiently, the 
latter may be decolorised with charcoal, either at the same time as 
the lead acetate treatment or subsequently. As the charcoal 
absorbs a certain proportion of the dextrose, a correction becomes 
necessary, for which empirical values are given. D. F. T. 

Colorimetric Estimation of Dextrose in Urine. V. I. 

Isaacson (J. Lab . and Glin. Med., St. Louis , 1918, 3, 289—-294; 
from Physiol. Absfr 1918, 3, 120).—A copper sulphate method, 
in which the unreduced copper is estimated after adding ammonia 
in a colorimeter against a standard. S. B. S. 

Estimation of Dextrose in Urine. C. H. Hugenholtz 
( Pharm. Weekblad, 1918, 55, 609—614).'—A comparison of the 
iodometric, polarimetric, and fermentation methods of estimating 
dextrose in urine. The first method is very accurate, the second 
gives slightly low results, and the values derived from the third 
method are extremely erratic. A. J. W, 

Estimation of Sugar in Normal Urine. Stanley K. 
Benedict and Emil Osterberg (J. Biol. Ghem., 1918, 34, 
195—201).—In this method, which permits of the estimation of 
traces of sugar accurately to within a few thousandths of 1%, the 
creatinine and polyphenols, and most of the total nitrogen and the 
glyeuronie acid, are first removed from the urine by precipitation 
with a mercuric nitrate reagent, and the dextrose then estimated 
colorimetrically after treatment with picric acid. The necessary 
.special reagents are prepared as follows. Mercuric nitrate solu¬ 
tion, by adding slowly 220 grams of mercuric oxide to 160 c.c. of 
concentrated nitric acid until it has dissolved, then boiling, cool¬ 
ing, and adding 60 c.c. of 5% sodium hydroxide solution. It is 
made up to 1 litre and filtered. Pi crate-picric acid solution, by 
adding 36 grams of picric acid and 400 c.c. of hot water to 500 c.c. 
of 1% sodium hydroxide solution and shaking until the picric acid 
'"lias dissolved. Ity is cooled and made up to 1 litre. 
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To perform the estimation., 15 or 20 c.c. of the urine are placed 
in a 500 c.c. beaker, together with an equal volume of the mercuric 
nitrate solution, and, after mixing, solid sodium hydrogen 
carbonate is added until frothing ceases and an alkaline reaction 
to litmus paper is obtained. After filtering, the excess of mercury 
is removed by adding a pinch of zinc dust and a drop or two of 
concentrated hydrochloric acid. From 1 to 4 c.c. of the final 
filtrate (containing about 1 mg. of dextrose) are measured into a 
large test-tube graduated to indicate 12*5 and 25 c.c. Water is 
added if required to bring the volume to 4 c.c., and 1 c.c. of 20% 
sodium carbonate solution is run in, followed by 4 c.c. of the 
picrate—picric acid solution. The mixture is heated in boiling 
water for ten minutes, cooled, diluted to the mark, and compared 
in a colorimeter with a standard solution similarly prepared from 
1 mg. of dextrose in 4 c.c. of water or with a permanent standard 
of picramic acid or potassium dichromate solution. The former 
is prepared by adding 0*5 c.c. of 20% sodium carbonate solution 
and 15 c.c, of the picrate-picric acid solution to 105 c.c. of exactly 
0*01% picramic acid solution in 0*02% sodium carbonate solution 
and then diluting to 300 c.c. with water. To prepare the 
dichromate standard, dissolve 0*536 gram of potassium dichromate 
in 1 litre of water. 

To estimate the fermentable sugar, a second estimation in the 
urine after fermentation is necessary. About 20 mg. of dextrose 
and a one-quarter cake of yeast are added to 25 c.c. of the urine. 
After mixing, it is allowed to remain in an incubator at 35—38° 
for eighteen to twenty hours. The clear urine is then decanted 
and the estimation of dextrose carried out as above. The differ-' 
ence between the two estimations gives the fermentable sugar. 

H. W. B. 

Modification of the L©wis-Ben®dict Method for the 
Estimation of Dextrose in the Blood, Stanley R. Benedict 
(7. Biol. Ohern;, 1918, 34, 203—207. Compare A., 1915, ii, 111). 
—The modification consists in adding the solution of picric acid in 
sodium picrate, employed in the estimation of dextrose in urine 
(see preceding abstract), instead of picric acid to the laked blood, 
which renders the subsequent evaporation unnecessary. 

H. W. B. 

Sources of Error in the Estimation of Dextrose by the 
Colorimetric Picrate Method, T. Addis and A. E. Shevky 
(. Proe. Soc. Exp. Biol . Med . New York , 1918, 15, 79).—The 
reddish-brown colour produced on heating dextrose, picric acid, and 
sodium carbonate varies with the temperature, duration of heat¬ 
ing, and amount of carbonate present. GL B. 

Inversion and Estimation of Sucrose. A. R. Rose 
(. Proc . Soc. Exp. Biol. Med. New York, 1917, 15, 18—17).— 
Heating for ten minutes at 100° with 2 volumes of saturated picric 
acid inverts the sucrose; then 1 vol. of 20% sodium carbonate 
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is added, and after a further twenty minutes 7 heating the. total 
dextrose + lsevulose is estimated colorimetrically according to Lewis- 
Benedict, The- amount originally present is estimated in a similar 
tube, in which the sodium, carbonate was added before heating. 
The difference between the two tubes represents invert-sugar (com¬ 
pare preceding abstract). G. B. 

Estimation of Furfixroids (Fnrfurosans) in the Different 
Products of Beet Sugar Factories. 1. R Gillet (Bull. 
Assoc. chim . Suer, Best., 1917, 35, 53—62).—It is known that 
other substances besides pentoses and pentosans yield more or less 
fur fur aldehyde under the well-known conditions of distillation with 
hydrochloric acid. Chalmot has stated that sucrose yields not 
more than 0*2%, but the author, operating on 5—20 grams of pure 
sucrose, has obtained from 0’38 to 0*75%. of furfuraldehyde under 
the Tollens-Councler conditions of working. The method of pro¬ 
cedure is described fully, and attention is directed to certain points 
which are of importance in securing uniform results. To prevent 
superheating, the distillation flask should not be immersed in the 
, bath below the level of the liquid in the flask. The temperature 
of the bath should be such as to produce uniform distillation at 
the rate of 30 c.c. in twelve to fourteen minutes; when operating 
on 10 grams of sucrose, the author found it necessary to heat the 
bath to 155—160°, since at lower temperatures distillation was 
slow and the distillate was often cloudy, owing to the presence of 
an unknown, yellow substance in suspension. Great importance is 
attached to strict adherence to the prescribed method of replenish¬ 
ing the acid during distillation, exactly 30 c.c. being added as soon 
as 30 c.c. has distilled. In spite of attention to these and other 
details of procedure, it was found impossible to secure absolutely 
uniform yields of furfuraldehyde from sucrose. J. H. L. 

Colour Reaction for Ground Wood Pulp or the Incrusting 
Matters of Wood with Phenylhydra^in© Hydrochloride. 
S. Jentsch ( Zeitsch . angew. Ghent., 1918, 31, 72). — An aqueous 
solution of phenylhydrazine hydrochloride gives an intense orange- 
yellow coloration with raw wood fibre, which subsequently changes 
to a characteristic bright green on drying in presence of air; the 
appearance of the green colour is accelerated by suitable heating. 
Cotton and other pure cellulose fibres are stained only to a pale 
yellow, which changes to a characteristic light brown after drying. 
The above test for lignocellulose is stated to be sharper and more 
definite than the phloroglucinol-hydrochloric acid test. [See also 
/. Soc. Ghent . Znd., 365a.] ' J. F. B. 

New Reaction of Formic Acid and Hyposulphites. . E. 
CoMANDTJCCi (Boll. chim. farm., 1918, 57, 101—102).—The 
presence of formic acid in a liquid may be detected by heating the 
latter gently with concentrated sodium hydrogen sulphite solution 
until gas bubbles begin to escape, the liquid being then cooled and 
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fresh, dilute sodium nitroprusside solution poured carefully on to 
its surface; a green or blue ring is thus formed, hydrogen cyanide 
being liberated at the same time. The blue precipitate, 
Na 4 Fe 2 (CN) 9 , results from the interaction of the nitroprusside and 
sodium hyposulphite, the latter being formed by the action of the 
formic acid on the sodium hydrogen sulphite (compare A., 1904, 
ii, 845). T. H. P. 

Estimation of Lactic Anhydrides in Lactic Acid. F. 0. 
Thompson and Kyohei Suzuki (J. Soc. Leather Trade T 
Ghem,., 1918, 2, 115—121).—Laetide reacts completely in the cold 
with alkali hydroxide in ten minutes if the alkali is in considerable 
excess. No heating is therefore necessary in the analysis of lactic 
acid. Furthermore, the proportion of laetide present in lactic acid 
depends on the dilution and time of keeping, so that analytical 
results do not indicate the amount of laetide in a dilute solution 
used in technical practice, for example, in deliming hides. [See, 
further, J . Soc. Ghem. Ind., 343a.], F. C. T. 

An Optical Method for the [Estimation of Malic and 
Tartaric Acids in the same Solutions. J. J. Wxllaman 
(J. Amer . Ghem. Soc., 1918, 40, 693—704).—The method depends 
on the facts that uranyl acetate enhances the rotation of Z-malic 
and ^-tartaric acids, whilst ammonium heptarnolybdate reverses 
the direction of the rotation in the case of Z-malic acid, giving 
strongly positive solutions in each case. A chart is made connect¬ 
ing the rotations of solutions, containing up to 1% of the acids, 
activated by uranyl acetate on the one hand (the curves slope down 
from left to right) with those of solutions activated by ammonium 
heptarnolybdate on the other (the curves slop© up from left to 
right). The point of intersection of a given pair of curves will 
give, therefore, the number of grams of tartaric acid on the 
abscissae and the proportion of malic acid on the ordinates. 

The details of the method are based on Yoder’s work on malic 
acid (A., 1911, ii, 1141) and further developments by Gore and 
others in America, which have been embodied in an official process 
(/. Assoc. Off. Agric . Chemists, 1916). An amount of the sample 
is taken which, judged by titration, will contain at least about 
OT gram of either acid and not more* than 0*6 gram of tartaric 
acid or 0*8 gram of malic acid. This is neutralised with 
A-ammonia solution, mixed with 2 vols. of 95% alcohol, filtered 
from pectins, and the filtrate slowly mixed with an excess of a 
10% solution of barium chloride in 50% alcohol, and then made 
up to fourteen times the original volume with 95% alcohol. The 
precipitate is collected by centrifuging, boiled with water, mixed 
with 10 c.c. of 20% ammonium sulphate solution, the mixture is 
concentrated to about 80 c.c., cooled, mixed with 6 c.c. of glacial 
acetic acid, and diluted to 100 c.c. Two 25 c.c. portions of th$ 
clear solution, after centrifuging, are taken, mixed with 10 e.c* 
of an 8% solution of pure uranyl acetate and 10 c.c. of 10% 
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ammonium heptamolybdate respectively, left for three hours in 
the dark, and then polarised at about 20° in a 2-clcm. tube. Ii 
the molybdate solution becomes green through reduction, a drop 
of bromine water may be added. J. 0. W. 

Estimation of Fatty Acids in Butter Fat. E. B. Holland 
and J. P. Buckley, jun. (J, Agric. Research , 1918, 12, 719—732). 
—Direct esterification of butter fact (with absolute alcohol contain¬ 
ing hydrogen chloride or concentrated sulphuric acid), and subse¬ 
quent fractional distillation of the resulting esters, affords a trust¬ 
worthy method for the estimation of certain of the fatty acids. The 
following quantities of fatty acids were found in butter fat: hexene 
acid, 1*36% ; octoic acid, 0*975%; deeoic acid, 1*831%; la uric acid, 
6*895%; myristic acid, 22*618%. Butyric acid (3*153%) and 
palmitic acid (19*229%) were estimated by difference, stearic acid 
(11*384%) by crystallisation, and oleic acid (27*374%) from, the 
iodine number of the insoluble fatty acids, [See, further, J. See. 
Ghem. hid 846a.] W. P. S. 

Test for Acetone in Urine. M. Wagenaar ( Pham ,. Weekblad, 
1918, 55, 57—60).—The presence of 0*5 mg. of acetone in 10 c.e. 
of urine can be detected by mixing the sample with a solution of 
acetic acid, tartaric acid, and sodium nitroprusside, and covering 
the liquid with a concentrated solution of ammonia. A coloration 
like that of permanganate solution is developed at the junction of 
the liquids. A. J. W. 

Detection of Acetone in Urine. P. Bohrisch (Pharm. Zeit, 
1918, 68, 173—174. Compare this voh, ii, 179). —The author finds 
that LegaFs test is more sensitive than Lange’s ring test, and men¬ 
tions that Arends and Urban had shown in 1911 that it was nob 
necessary for the sodium nitroprusside solution used in the tests 
to be freshly prepared. W. P. 8. 

Detection of Arbutin. Hans Salomon (Ber, Deut . pharm. 
Oes. f 1918, 28, 138—139).—The tests commonly applied for arbutin 
in urine, for example, after the ingestion of bearberry leaf tea, are 
not specific to this substance. D. P. T. 

Direct Estimation of Urea and Ammonia in Placenta 
Tissue. Frederick 8. Hammett (J. Biol. Ghem 1918, 33, 
381—385. Compare Sumner, A., 1916, ii, 655).— The methods of 
estimation recommended by the author are essentially those devised 
by Sumner (foe. cit.), the chief modification being the addition of 
potassium carbonate in a solid form to liberate the ammonia prior 
to aeration. H. W, B, 

Estimation of Uric Acid in Urine and Blood. D. G. Cohen 
Tervaert (Arch. Merland. physiol., 1918, 2, 337—345). — In the 
case of urine, the uric acid is precipitated by ammonium chloride 
as ammonium urate under conditions described by the author in 
detail. The precipitate is washed with ammonium chloride by 
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cenirifugalisation, then dissolved in lithium carbonate solution, and 
the uric acid is estimated colorimetrically by Faim's phospho- 
tungstate reagent in a solution made alkaline by sodium carbonate. 
In the case of blood, the proteins are separated by coagulation of 
the solution acidified by acetic acid, the filtrate is concentrated to 
a small bulk, and the uric acid is precipitated as urate and the 
amount, estimated in a manner similar to that described for the 
estimation of uric acid in urine. S. B. S. 

Estimation of Uric Acid in the Blood by Titration 
with Permanganate. J. Lucien Morris ( Proe. Amer. Soc . 
Biol. Ghent., 1917, xxi; J. Biol. (Jhem 1918, 33. Compare A., 
1917, ii, 279).—The uric acid from 20 c.c. of blood is isolated as 
zinc urate. It is then dissolved in hydrochloric acid and disodium 
hydrogen phosphate added until .all the zinc is reprecipitated. A 
saturated solution of sodium hydrogen carbonate (25 c.c.), 10% 
potassium iodide (5 c.c.), and 0*5% starch solution (1 c.c.) are 
added, and 0*002iY-per.manganate run in from a burette until the 
blue colour of iodide of starch appears. In the slightly alkaline 
solution, the oxidation of the potassium iodide, and consequent 
production of the blue iodide of starch, does not occur until all 
the uric acid has been oxidised. The results are accurate to within 
5%. H. W. B. 

Homatropine and the Vital! Test. H. Droop Richmond 
(A nalyst, 1918, 43, 167—168).—Although the Yitali test serves 
to distinguish homatropine or its hydrobromide from atropine, 
hyoscyamine, or hyoseine, it is untrustworthy when applied to 
homatropine sulphate, since the sulphuric acid in this salt causes 
the production of a violet coloration. In testing the sulphate, the 
alkaloid should be isolated and the reaction applied to it instead 
of to the original salt. W. P. S. 

Microchemical Tests for Choline. N. Schoorl (Pharm, 
Weekblad , 1918, 55, 363—369).—-A description of the micro- 
chemical characteristics of double salts of choline hydrochloride 
with platinum chloride; gold chloride, mercuric iodide, bismuth 
iodide, and of the pierate and picrolonate. A. J. W. 

Estimation of Creatinine and of Creatine in the Blood. 
Iridor Greenwald and Grace McGuire (J. Biol. Ghent,, 1918, 
34, 103—118).—The new method consists in removing the blood- 
proteins by heat coagulation in dilute acetic acid solution, and then 
shaking with kaolin, which almost completely removes the 
creatinine, leaving the creatine unaffected. After filtration and 
concentration, the creatine is hydrolysed by hydrochloric acid and 
estimated by Folin’s colorimetric method. II. W. B. 

Detection and Estimation of Quinine in Blood and Urine. 
W, Ramsden and I. J. Lipkin (A nn. Trop. Med. Paradtol , 1918,11, 
443—464).—The thalleioquinine reaction is rendered more delicate 
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(1:40,000 with certainty) by adding to 10 c.c. of the quinine solu¬ 
tion, feebly acidified with hydrochloric acid and shaken in a test- 
tube, one-tenth saturated bromine water drop by drop' until the 
pale yellow colour is no longer instantly discharged (whit© back¬ 
ground). At intervals of live seconds, lots of about 2 c.c. are 
poured into, test-tubes containing one drop of concentrated 
ammonia. Finally, all ammonia solutions are mixed, and the 
green pigment is extracted with chloroform. The Herapath test 
may, with Christensen’s reagent and a polarising microscope, be 
employed for the recognition of 1/500 mg. of quinine. Mayer’s 
reaction (ordinarily 1:500,000) maybe rendered twenty times as 
delicate by extracting the alkaloid with ether free from all traces 
of aldehyde or acetone, dissolving in saturated ammonium sulphate 
solution, and adding 1/100 volume of the reagent. Potassium tri- 
iodide (limit, 1:1,500,000) is less suitable, on account of the 
colour; phosphotungstic acid and bismuth potassium iodide are 
much less delicate. 

Blood is boiled with ammonium sulphate, urine is precipitated 
with lead acetate and ammonium sulphate in the presence of acetic 
acid; in either case, after addition of ammonia to the filtrate, the 
quinine is extracted with ether free from ketones, the ether is 
evaporated, and the residue is dissolved in saturated ammonium 
sulphate solution (at least 10 c.c. for each mg. of quinine). The 
turbidity due to Mayer’s reagent is compared nephelometrically 
with that in saturated ammonium sulphate solutions containing 
known amounts of quinine (gauged test-tubes in box with slit for 
illumination, dark-room, best dilution of quinine 200—300 c.c. per 
mg.). Thus 0*02—0*03 mg. of quinine in 5 c.c. of blood may be 
estimated with an error of less than 5%. Larger quantities of 
quinine (100 mg.) may be precipitated as periodide, from which 
the quinine is recovered with sodium hydrogen bisulphite and ether, 
so that it may b© weighed or titrated. Gordin's volumetric method 
(A., 1900, ii, 114, 777; 1907, ii, 487; 1902, ii, 186) is found to be 
accurate. G. B. 

Detection of Proteins by Bleaching Powder and 
Hydrochloric Acid. Adolf Jolles (Dent. mecl. Week., 43, 
1620—-1621; from Chcm. Zentr 1918, i, 303—304).—The test 
mentioned in the title is not sufficiently sensitive, and can be re¬ 
placed by the following “three-tube test.” The specific reagent 
contains 10 grams of mercuric chloride, 20 grams of citric acid, and 
20 grams of sodium chloride in 500 c.c. of water. To three tubes 
are added 5 c.c. of filtered urine, to the first tube 1 c.c. of 30% 
acetic acid-f 5 c.c. of the reagent; to the second, 1 c.c. of acetic 
acid -f water, and to the third, water only. All tubes are made to 
contain the same volume of liquid. By comparing differences in 
the turbidities after remaining for ten minutes, it is possible to. 
ascertain whether traces of proteins are present. S. B. S, 
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Optics of Disperse Systems. II. I. Lifschitz and Jens 
Brandt ( Kolloid Zeitsch 1918, 22, 133—143* Compare this vol., 
ii, 181).—The refractive power of disperse systems has been ex¬ 
amined by observations on colloidal solutions of sulphur and on 
soap solutions. 

The results obtained with colloidal solutions of sulphur, frac¬ 
tionated by the method described by Oden, show that the refrac¬ 
tive index increases with the concentration of the solution (grams 
per 100 c.c.) according to a linear equation. The density of the 
sols also increases with the concentration in an approximately linear 
maimer. The value of (d s — d Q ) / c, in which d 8 is the density of a 
sol of concentration a and tf 0 the density of the solvent, is, however, 
much greater than for solutions of sulphur in carbon disulphide 
in which the sulphur is present in the molecular condition. The 
refractivity, measured By Gladstone and Dale's formula, is much 
more nearly constant than it is when the formula of Lorenz and 
Lorentz is employed. 

The results obtained in measurements of the refractive index of 
aqueous solutions of sodium oleate, palxnitate and stearate, and of 
potassium palmitate at 70° show that the refractive index changes 
with the concentration according to a linear formula. The mole¬ 
cular refractivities of the soaps appear to be independent of the 
concentration, and consequently of the degree of dispersity and of 
the extent to which the soaps are hydrolysed and dissociated. 

H. M. D. 

Effect of an Electric Field on the Spectrum Lines of 
Helium. Toshio Takamine .and Usaburo Toshiba (Mem. Coll. 
Sci Kyoto, 1917, 2, 325—334).—The mode of resolution of the 
lines A 5048, A 5016, A 4922, A 4472, A 4438, A 4388, and A 4121 
under the influence of electric fields varying in intensity between 
3000 and 70,000 volts per cm. is described. With the exception 
of A 4686, the resolution of all the helium lines examined has been 
found to be nosy in metrical with respect to the initial line. 

H. M. :d. 

Effect of an Electric Field on the Spectrum Lines of 
Hydrogen. II. Toshio Takamine and IJsaburo Toshiba' (Mem. 
Coll . Sd. Kyoto, 1917, 2, 321—323, Compare A., 1917, ii, 402). 
—The changes produced by the action of a strong electric field 
have been examined by the investigation of a further series of 
hydrogen lines. The photographs show that the outer components 
of the lines belonging to the Balmer series frequently extend'into 
the region of the unaffected secondary lines. The apparent' lack 

VOL. cxiv. ii* 14 
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of any connexion between, the two groups of lines suggests that, 
they are due to different carriers, H, M, D. 

Effect of an Electric Field on the Spectrum Lines of 
Hydrogen. Shigeharu Nitta (Mem. Coll ScA. Kyoto , 1917, 2, 
349—355. Compare preceding abstract).—The Stark effect lias 
been examined with electric fields of considerably greater intensity 
than those used by previous observers. The H p line yields six com¬ 
ponents, the separation of which is proportional to the intensity 
of the field. In addition to the Baimer lines, certain lines belong¬ 
ing to the secondary spectrum were investigated, H. M. I). 


Optical Investigations on the Constitution of the Nitrates. 
Konr. Schaefer (Zeitsch. wins. Photochem 1918, 17, 193—217. 
Compare A., 1910, ii, 562 ; 1917, ii, 61, 186).—The ultra-violet 
absorption of aqueous solutions of various nitrates has been ex¬ 
amined over a considerable range of concentration. The results 
obtained for glucinium, silver, thallous, copper, mercurous, cerous, 
bismuth, and thorium nitrate are shown in the form of logarithmic 
absorption curves. On examining the available data for the 
nitrates, it would seem that these may be divided into three groups 
according to their optical behaviour at different concentrations. 
The nitrates of the alkali and alkaline earth metals satisfy the 
requirements of Beer’s law. This relation is only approximately 
satisfied by the nitrates of glucinium, magnesium, aluminium, 
manganese, zinc, cadmium, lead, cobalt, and nickel, which form 
the second group. The deviations are partly due to hydrolysis and, 
in part to the superposed absorption effect of the metal. To the 
third group belong the nitrates of metals which show large diverg¬ 
ences from Beer’s law. The absorption of the nitrates in this 
group (copper, silver, thallous, mercurous) increases rapidly with 
increase in the concentration of the solutions. This grouping of 
the^ metallic nitrates shows an undoubted connexion between the 
optical properties and the electro-affinity of the metals. The 
nitrates of the strongly electropositive metals show the selective 
absorption which has been attributed to that arrangement of the 
atoms which is found in the nitrate ion, as distinguished from the 
non-selective absorption of the grouping which is characteristic of 
the organic nitrates and of concentrated nitric acid. The absorp¬ 
tion exhibited by the nitrates of the weak electropositive metals 
cannot be satisfactorily explained in terms of these two forms of 
r ^ ra ^ e group, and it is suggested that the optical behaviour 
affords evidence of a third configuration of the atoms in the nitrate 
group. 


The absorption of fused potassium nitrate has also been examined, 
and the selective absorption which it exhibits resembles closely that 
found for aqueous solutions of the alkali nitrates. In this respect 
ut differs markediy from the absorption of anhydrous nitric acid, 
which shows no selective effect, although this is shown by dilute 
aqueous solutions of the acid. *H M 3) 
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Spectral Reaction of Methylfurfuraldehyde and 
^-Hydroxy-S»metJaylfnrfnraldeliYde. (Kintaro Oshima and 
Tetsutaro Tabokobo (J . Tokyo Ghern. Soc 1918, 39, 23 — 30. 
Compare Oshima and Tollens, A., 1901, ii, 484).—A comparison 
of the absorption spectrum of samples of hydroxymethylfurfur- 
aldehyde (as phloroglucide in hydrochloric acid solution) from 
various sources shows identity of the substance prepared by Ivier- 
mayer’s method with that obtained from dextrose, hevulose, or 
inulin by distillation with hydrochloric acid. With hydroxymethyl- 
furfuraldehyde prepared from galactose and lactose, the absorption 
band is shifted a little towards the F-line, and even slightly over¬ 
laps that line in the case of samples prepared from sucrose. These 
different absorption spectra can, however, be readily distinguished 
from that given by methylfurfuraldehyde. 8. H. 

The Relationship between the Optical Rotatory Powers 
and the Relative Configurations of Optically Active Com¬ 
pounds. The Influence of certain Inorganic Haloids on 
the Optical Rotatory Powers of a-Hydroxy-acids, a-Amino- 
acids, and their Derivatives. George "William Clough (T., 
1918, 113, 526—554).—-The author has compared the effect of 
sodium haloid salts on the optical rotatory powers of Z-lactic, 
^-glyceric, Z-malic, and d- tartaric acids and certain of their esters, 
and the effect of introducing a given radicle into the molecules of 
the configuratively similar hydroxy-acids, Z-lactic, Z-gly ceric, 
^Z-malic, and ^-tartaric acids, and from his results assumes that the 
optical rotatory powers of similarly constituted compounds possess¬ 
ing the same configuration are in general influenced similarly by 
the same changes in the external conditions and also* by the intro¬ 
duction of the same substituent into a given radicle attached to 
the asymmetric carbon atom. The rotatory powers of the above 
four acids and of fZ-a-hydroxybutyric, Z-a-hydroxyAovaleric, 
^-a-hydroxyAohexoic, <Z-a-hydroxy-/3-phenylpropionic, and df-a-hydr- 
oxyglutaric acids and their derivatives indicate that all these 
acids possess the same relative configurations, and they are designed 
as d ’’-acids. Of the naturally occurring a-ami no-acids, it is 
similarly assumed that ^/-alanine, /-serine, Z-aspartie acid, dt valine, 
/-leucine, d-uolmcme, d^a-aminobutyric acid, ('/-glutamic acid, 
/-phenylalanine, and /-tyrosine all possess the same configurations, 
denoted by the symbol “ V The dextrorotatory (d~) a-halogen acids 
which have been isolated are assumed to be configuratively similar 
compounds and related configuratively to the “ l ’’-amino-acids, 
which it is suggested are enantiomorphously related to the 
u d -hydroxy-acids. This is supported by a comparison of the 
rotatory powers of the optically active a-bromoacylamino-acids with 
those o-f the ar-aminoacylamino-acids. W. G*. 

Tli® Radioactivity of the Waters of Neuchatel and 
Seeland. H. Ferret and A, Jaquerod ( Arch , Sci. phys . nat.^ 
1918, [iv], 45, 277—297, 336—348, 418—437).—The content in' 

14—2 
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radium emanation of tlie spring waters in a very small region, the 
Neu eh at el Jura mountains and neighbourhood, has been, ex¬ 
haustively studied. Then a minute -parallel study of two regions, 
each of only a few square kilometres, and, lastly, the prolonged 
parallel study of two springs in the same district and then in 
different districts, were carried out. More than a hundred springs 
were examined. The radioactivity of these springs is feeble and 
varies between 0 and 3*5 x 10~ 10 curie of emanation per litre, the 
quantity varying in all the springs considerably with the time. 
No relation was found between radioactivity and the volume of 
flow of the spring or its temperature, and the few thermal and 
mineral springs found were not especially radioactive. In passing ■ 
across the Jura chain from S.E. to N.W., there is a marked increase 
in the radioactivity of the water. The crystalline rocks beneath 
come nearer to the surface in travelling in this direction. The 
two springs examined continuously showed maxima and minima 
of radioactivity recurring at the same intervals of time. The 
quantity of radioactive salts in the waters was too small to be 
detected. F. S. 

Sign of the Zinc Electrode. Wilder JD. Bancroft (/. 
Physical Ghem., 1918, 22, 371—379) .•—A theoretical paper in 
which the sign given to potential values is discussed. It is pointed 
out that with electrodes which form cations, the EM.F, is a 
measure of the difference of the chemical potentials, but has the 
opposite* sign; with electrodes which form anions, the two potentials 
have the same sign. Since the electrical potential of the copper 
in a Daniell cell is higher than that of the zinc, and since the zinc 
electrode is the place of lowest electrical potential, although highest 
chemical potential, it follows that the minus sign ought to be used 
when writing the potential difference Zn | ZnS0 4 . This is in keep¬ 
ing, with the practice of physicists and physical chemists. 

. k . J. F. S. 

Photochemical Cell, containing Complex Cyanides of 
Nickel or Platinum, Satoyasu Iimori (J. Tokyo Chem. Soc ,, 
1918, 39, 1—13),—A photochemical cell was constructed with 
platinum, electrodes, which were immersed in a solution of potassium 
nickel cyanide or potassium platinocyanide, one only of the elec¬ 
trodes being exposed to light. In this cell the electrode exposed to 
light is positive, but in a photochemical cell containing a solution 
of potassium ferrocyanide, previously described by the author (ibid., 
1917, 38, 507), it was negative. The current from the present cell 
decays rapidly when the circuit is closed, notwithstanding the 
insertion of a considerable resistance, but in the former cell a 
constant current was obtained during the exposure to light. The 
cause of the EJH.F* of this cell is not yet known with certainty, 
but it,; would seem not to, be the photoelectrical effect on the elec¬ 
trode, as it is, not observed when the complex cyanides are replaced 
by' other,salt solutions., g. H. 
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Method lor Determining the Temperature of Luminous 
Flames* Hermann Senftleben and Elisabeth Benedict (PhysihaL 
Zeitsch ., 1918, 19, 180—181).—-The temperature of luminous flames 
is obtained by inserting thin platinum or gold wires into the flame 
and estimating the temperature of the wires by means of a Holborn- 
Kurlbaum pyrometer. To compensate for the loss of temperature 
occasioned by the insertion of the wire, it is raised to the tempera¬ 
ture of the flame by the passage of an electric current. When the 
wire and flame are exactly at the same temperature there is no 
deposition of carbon, but if the temperature of the wire is lowered 
slightly there is an immediate deposition of carbon. To correct, if 
necessary, for the change of temperature brought about by change 
in the shape of the flame owing to the insertion of the wire, 
measurements were made with wire of varying diameters (0*2—-TO 
mm.), and it was shown that only at greater diameters than these 
does the temperature depend on the thickness of the wire. The 
temperature of the middle of a Hefner lamp flame determined by 
this method is found to be 1690° abs., which is about the mean 
of the previously recorded values (1680—1711°). J. F. S. 

Improved Form of Thermo-regulator. John B. Ferguson 
(.7. Amer. Ghent. Soc 1918, 40, 929—930).—The adjustment of 
the level of the mercury in the regulator tube is made by means 
of a plunger, and the mercury makes contact with a fixed platinum 
wire, * H. M. D. 

Thermo-regulator for Apparatus fitted with a Constant 
Water-level. Jaroslav Milbauer ( Zeitsch . anal. Ghem 1918, 57, 
162— 1 64).—The overflow water from the apparatus is conducted 
into one limb of a U-tube, the lower part of which is constricted 
and filled with mercury; the excess of water leaves the upper end 
of the limb of the U-tube through a side tube, a small by-pass 
being also fitted at the lower part of the limb. The other limb 
contains a floating valve, the lower end of which rests on the 
surface of the mercury. Should the supply of water be interrupted, 
the limb of the U-tube empties through the by-pass, decreasing 
the pressure on the mercury, and the valve falls, thus cutting off 
the supply of gas to the burner under the apparatus. 

W. P. S. 

Cineole as a Solvent in Cryoscopy, Charles E. Fawsitt 
and Cheistain H. Fischer (/. Roy. Soc. New South Wales , 1918, 
51, 467—472).—Cineole is an oil of the formula C 10 H 38 O which 
occurs largely in oil of eucalyptus. It is extracted by simple freez- 
, ing. This substance has b. p. 175—176°, m. p. 0*9°, ,it is very 
hygroscopic, and the presence of water in the product accounts for 
the m. p. —1° usually given. Cineole is not generally useful as 
a cryoscopic solvent, chiefly on account of its hygroscopic properties, 
but in some cases it is found to be a more suitable solvent than 
benzene, although somewhat more difficult to work with. It has 
a cryoscopic constant 6*7 and a latent heat of fusion 22*2 cal. per 
gram. > J, F. S 
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Til© Saturated Vapour Processes of Penta-atomic Sub- 
stances. B, Ari&s (Gom.pt. rend ., 1918, 106, 935—939),—Taking 
Young’s values for the physical constants of stannic chloride, the 
author deduces the formula II = r 2 °. l7 Z [ x, where 

*= {1 + (1 - r)(0-84-r)/[l’8(l -r)2 + 0*9]}r^ 
for the saturated vapour pressures of penta-atomic substances. The 
values calculated from this formula for' methyl ^ fluoride are in 
fairly close accord with those observed by Collie, except at a 
temperature of -5°, There is not such close agreement in the 
case of chloroform with the values as obtained by Begnault unless 
the critical constants of chloroform are taken as 247° and 45‘26 
atm os. W. Gr. 

Rapid Pressure Method for the Determination of 
Molecular Weights and Hydrogen Equivalents. W. H. 
Chapin (/. Physical Ghem 1918, 22, 337—344).—A modification 
of the vapour density method of determining molecular weights by 
measuring the pressure set up by a known weight of vapour in a 
known volume at a measured temperature. The apparatus used 
consists of a 500 c.c. distilling flask the side tube of which is 
replaced by a mercury manometer. The manometer tube is 5 mm. 
diameter and 20 cm. high, and is fitted with a sliding celluloid 
scale. The top of the flask is fitted with the usual device for 
dropping in the substance at the right moment. The method is 
available for all liquids boiling below 90°. The substance is 
volatilised by steam, and as the whole of the apparatus is not at a 
uniform temperature, the average temperature must be computed. 
A method for deducing the average temperature is indicated. The 
usual precautions are taken in making the pressure measurement. 
An interesting* innovation is introduced in the use of gelatin cap¬ 
sules for weighing; the substance under investigation. 

The same apparatus can be used for the determination of the 
equivalents of the metals zinc, aluminium, sodium, calcium, and 
magnesium. In all cases except sodium, weighed quantities of the 
metals are clronoed into a measured volume of A-— 3 Y-hy d roe'll I or i c 
acid contained in the bulb of the apparatus; with sodium, alcohol 
is used. J. E. S. 

Heat of Formation of the Anhydrous Calcium Borates* 
B. Griyeau (Comvt. rend., 1918, 168, 993—995).—The pure 
anhydrous calcium borates were prepared by adding the calculated 
quantity of calcium carbonate to fused boric anhydride. The heat 
of solntiop of each of these borates in N / 2-hydrochloric acid was 
then determined, and from these results the heat of formation of 
each borate was calculated, the results obtained being given by the 
equation: 

2B,0 ; > sob-f CaO soT.^BpO^CaO sol. -i 39*8 cab 
sob + CaO sol. = Bi*Oo.OaO sob-p 30*9 cal.' 

BAX* sob 4 - 2CaO sob = B,0*,2CaO sob+ 48*5 cal, 

B,O y sob + 3CaO sol. -B,O n ,3CaO sol. + 62*2 cal. 
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ill© energy of combination of each successive molecule of calcium 
oxide 'with two molecules of boric anhydride diminishes from 39-8 
cal. to 13*7 cal, 

Apparatus for Cleansing Pyknometers. Marcel Dugardin 
(Ann. Ghim. anal., 1918, 23, 125—126).—A narrow glass tube, 
connected with a flask and a water-pump, is passed down the neck 
of the pyknometer so* that the contents of the latter may be drawn 
off; water is then admitted to- the pyknometer and drawn off again 
by means of the narrow tube. W. P. S. 

Adsorption Compounds B 11. Haller (Rollout Zeitsch., 1918, 
22, 113—133).—-The formation of adsorption compounds by the 
interaction of dyes with other substances has been examined. 
Towards chemically indifferent solvents, adsorption compounds 
behave like mechanical mixtures. Adsorption compounds with a 
colourless adsorbent when dissolved in a suitable solvent show the 
same absorption spectrum as the corresponding solution of the dye. 
The melting points of adsorption compounds containing an 
adsorbent of low melting point are not very different from the 
melting point of the adsorbent. The general physical behaviour of 
the so-called adsorption compounds leads, therefore, to the con¬ 
clusion that these are to be regarded as mechanical mixtures. 
[Compare J. fine. Chan, hul 411 a .] H. M. D. 

Certain Relations between Crystalline Form, Chemical 
Constitution, and Optical Properties in Organic Compounds, 

Edgar T. Wherry (J. Washington Acad. Scu, 1918, 8, 277—285, 
319—327),—In the expectation that there should be discoverable 
some relationship between the optical and the geometrical constants 
of crystals, an investigation has been made of a number of organic 
substances typical of the different classes of the tetragonal system. 
Making use of the Lorentz-Lorenz expression (n$~ l)/(^ 2 -b 2), the 
author calculates reft activity constants E 1, and B c for the two 
principal refractive indices to and e, and finds that, in a number 
of cases, the ratio of these constants is almost exactly equal to the 
reciprocal of the crystallographic axial ratio in the corresponding 
directions in the crystal structure. Thus in the case of carbamide 
(tetragonal scalenohedral), EJB e - 0*834, a:c = 0*833; in penta- 
erythritol (ditetragonal pyramidal), BJB e * 1*07, &:c = l'024; and 
in mellite, C 0 (CO ? J (i Al 2 ,18H 2 0 (ditefcragonal bipyramidal), 
BjB € ~ 1*046, a: c = 1*055. A similar relation holds in the double 
propionates of calcium with strontium and lead, and in isomorphcus 
mixtures of the latter with the corresponding cubic calcium-barium 
double salt. It is pointed out that the refraction ratios, as well 
as the crystallographic axial ratios, are connected with the spacing 
of the planes of atoms in the space-lattices of the substances, and 
that comparison of the two ratios may be expected to throw light 
on the type of space-lattice represented in each case. Skeleton 
space-lattices are suggested for the above-mentioned substances. A 
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number of exceptions to the rule of inverse proportionality occur 
In some cases the deviation is due to an incorrect choice of axial 
ratios; in others it may he attributed to the presence of asymmetric 
carbon atoms or to atomic anisotropism. E. H. R. 

Liquid Crystals of the Hydrates of 10-Bromophenanthrene- 
3- or -6-gulplionic Acid. O. Lehmann {Arm. Physik ,, 1918, fiv], 
55, 81—102).—In the solid state, the compound forms thin leaflets 
belonging apparently to the rhombic system, only slightly soluble 
in hydrochloric acid, from which it was recrystallised, easily soluble 
in alcohol, but with decomposition and separation of slender needles. 
The compound forms two liquid crystalline hydrates with water, 
the one with little water being slimy or gelatinous, that with more 
water forming separate liquid crystalline drops. The two forms 
appear to form mixed crystals to a limited extent. The liquid 
drops have been examined microscopically in great detail, both with 
ordinary and polarised light, and numerous diagrams are given 
illustrating the appearance of the drops under different conditions* 
The observations are held to support the author's theory of the 
molecular isomerism of the different modifications of a substance, 
as opposed to other theories of the relationship between amorphous 
and crystalline forms, E. H. R. 

Colloidal Phenomena and the Adsorption Formula* 
John A. “Wilson and Wynnaretta H. Wilson (J. Amer , Chew. 

1918, 40, 886—895).—The theory of the mechanism of 
protein swelling put forward by Procter and Wilson (T., 1916, 
109, 307) is further developed, and the commonly used empirical 
adsorption formula is discussed in relation to the theory. 

It is shown that chemical combination of a colloid jolly with an 
electrolyte to form an ionised colloid salt will cause the jelly to 
swell to a maximum, which is followed by a gradually increasing 
contraction as the concentration of the electrolyte in the solution is 
increased. If an electrolyte which does not combine with the 
protein is added to the system, contraction of the swollen jelly takes 
place to an extent which depends on the resulting ionic concen¬ 
tration. ■ * 

It is further shown that if the chemically combined electrolyte 
and the total quantity of electrolyte in the jelly are represented as 
functions -of the concentration of the electrolyte in the external 
solution, curves are obtained which are of the same form as those 
which correspond with the empirical adsorption formula. 

The microscopic pores found in certain hardened jellies are con¬ 
sidered in relation to the continuity of the jellies regarded as two- 
phase systems. H, M. D, 

Wator-in-Oil Emulsions, Alfred Ulrich Max Schlaepfer 
(T., 1918, 113, 522—526).—With the aid of,finely divided 1 carbon 
as emulsifier, it is, possible to make emulsions of water in kerosene, 
turpentine, benzene, toluene, and other liquids which wet the solid 
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more readily than water does. The results of experiments with 
varying proportions of kerosene and water are described, and it is 
shown that the viscosity of the emulsions increases with the amount 
of water which, they contain. In no circumstances was it found 
possible to obtain emulsions with water as the external phase. The 
emulsifying action of the carbon depends on the fact that the oil- 
wetted carbon particles form a skin over the water droplets, and 
thus prevent their coalescence. 

Carrori oil is an emulsion of the water-in-oil type, and mixes 
freely with organic solvents, but not with water without shaking. 

fi. M. D. 

Equilibrium in the System : Ferrous Carbonate, Carbon 
Dioxide, and Water. Herbert J. Smith (J. Amer. Chem. JSoc., 
1918, 40, 879—883).—The solubility of ferrous carbonate in 
aqueous solutions of carbonic acid of varying concentration has 
been measured at 30°. The experiments were carried out in a 
steel bottle, which was agitated for several days to ensure the 
attainment of equilibrium. The ferrous carbonate was prepared 
by the interaction of equimolecular quantities of ferrous sulphate 
and sodium hydrogen carbonate at 100° in aqueous solution 
saturated with carbon dioxide at a pressure of about 30 atmo¬ 
spheres. 

The concentrations of the dissolved ferrous salt and carbon 
dioxide are found to satisfy the relation 

a[Fe(HCO s ) 2 ]/ XH 2 C0 3 ] = 2r, 

in which a represents the degree of ionisation of the ferrous hydrogen 
carbonate, which has been assumed to be the same as that of 
barium, nitrate in equivalent concentration. The average value of 
K is 4*04 x 10~ 3 . Since the above theoretical constant 
K r:~ ljK x K^ji"k^ where K x and Ii 9 are the first and second ionisa¬ 
tion constants for carbonic acid and K z is the ionic solubility pro¬ 
duct for ferrous carbonate, it is possible to calculate JT S . Putting 
J( 1 = 3-75 x 1Q"~ 7 and iT 2 =4’91 x 10~ n , this equation gives 
./up-34*53 x 10"’ 32 , From this it follows that, in the absence of 
hydrolytic decomposition, the solubility of ferrous carbonate in 
pure water would be 5*8 x 10~ 6 gram-molecules per litre. 

H. M. D. 

Equilibrium in the System: Zinc Carbonate, Carbon 
Dioxide, and Water. Herbert J. Smith (J. Amer. Chem, Sac,, 
1918, 40, 8,83—885),.—The experiments were carried out in exactly 
the same way as those referred to in the preceding abstract. The 
zinc carbonate was prepared from the purest commercial product, 
which was treated with successive large quantities of boiling water. 
The basic carbonate was then subjected to the prolonged action 
of an aqueous solution of carbon dioxide under a pressure of about 
30 atmospheres. # ^ 

The quantities of zinc carbonate dissolved by carbonic acid solu¬ 
tions of varying concentration at 25° and 30° are in agreement 
: ‘ ' ' ■ 14* ' ' 
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with the formula a[Zn(HC0 3 ) 2 ]/ ^/[HoCOa] =3*36 x 10"’*, where a 
is assumed to have the same value as for zinc chloride. 

From this value of the equilibrium constant and the ionisation 
constants for carbonic acid, the ionic solubility product, 
■Z 8 =[Zn # *][C0 8 ^], is found to be 21 x IQ-* 2 at 25°. In the absence 
of hydrolysis, the solubility of zinc carbonate in pure water at 25° 
would therefore be 4*58 x 1Q~ G gram-molecule per litre. 

H. M. D, 

Application of the Mass Law to the Process of Disinfec¬ 
tion ? being a Contribution .to the Mechanistic Theory as 
Opposed to the Vitalistic Theory, Richard Edwin Lee and 
C. A. Gilbert (/. Physical Chem 1918, 22, 348—372).—An 
historical account of the development of the existent theories of 
disinfection is given, and the various theories, grouped into the 
two classes vitalistic theories and mechanistic theories, have been 
subjected to criticism in the light of data accumulated by a number 
of workers, obtained independently in many places and from some 
new experimental data of the authors. The velocity of disinfec¬ 
tion has been determined in the case of Bacillus typhosus with 
phenol at 37*5°, anthrax spores with mercuric chloride at 20°, and 
Staphylococcus pyogenes aureus with phenol at 20°. In all cases, 
the disinfectant had a concentration of 0*2%. The velocity of 
reaction was determined by a modification of the Rideal-Walker 
drop method. A suitable quantity of the diluted broth culture 
of the micro-organism under examination was put into a test-tube 
containing a quantity of disinfectant solution of known concen¬ 
tration, and then placed in an incubator. After successive definite 
time intervals, accurately measured portions were transferred to 
Petri dishes and f< plated,” incubated, and the surviving organisms 
counted. The authors are of the opinion that the experimental 
evidence makes it probable that disinfection is an orderly time- 
process which is closely analogous to a chemical reaction, the 
micro-organisms and the disinfectants being regarded as the 
respective reagents. A definite logarithmic relationship between 
velocity of disinfection and concentration has been found to exist 
in all cases investigated. Confirmation of the foregoing is 
furnished by the fact that the velocity of disinfection is influenced 
by variations in temperature and concentration in a maimer in 
accord with the mass law. The explanation why disinfection is' 
not sudden, but takes plkce according to the mass law, is as follows. 
Owing to changes in bacterial constituents, only a certain number 
of individuals are in a condition to b© attacked by the disinfectant 
at a given time, but the total number of individuals in such a con¬ 
dition at any given moment represents a constant proportion of the 
surviving micro-organisms. The author considers the objections to 
the mechanistic theory put forward by Reichenbaeh ( Zeitsch . 
Hygiene, 1910, 10, 237), and points out that it is not necessary to 
regard disinfection as a reaction of the first order, but rather, as 
is pointed out by Nernst, as a reaction of a higher order. The 
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tlieary of graded resistance advanced by Eykrnan, Hewlett, and 
Beichel (A., 1909, ii, 1045; Biochem. Zdtsch ., 1908, 11, 12) is 
criticised, and it is slxown that the biological characteristics are 
distributed as. a rule in a manner quite different from that assumed 
in the formation of the theory. In view of these observations, the 
authors are led to the conclusion that the logarithmic nature of 
disinfection is due to a general similarity of the individuals in a 
given pure culture rather than to a dissimilarity of the individuals 
as postulated in the theories of graded resistances by the supporters 
of the vitalistic theory. The authors also point out that although 
the work of Chick and Martin, and of Browning and Gilinour (/. 
Path and /tact,, A., 1913, i, 1138), indicates the specificity of dis¬ 
infectants, this behaviour is to be expected if the disinfection pro¬ 
cess is analogous to chemical action, for, in the application of the 
principle of the mass law the influence of the affinity factor is 
always taken into account. J. F. g. 

Catalysis. IX. Calculation in Absolute Measure of 
Velocity Constants and Equilibrium Constants in Gaseous 
Systems. William Cudmore McCcjllagh Lewis (T., 1918, 113, 
471—492).—The concept of critical energy and critical increment in 
connexion with the formation of active molecules is further con¬ 
sidered, and it is shown that reaction velocities and equilibrium 
constants may be calculated on the basis of molecular statistical 
considerations. Expressions are derived for the velocity of a uni- 
molecular reaction and of bimolecular reactions in which the react¬ 
ing molecules are of the same kind and also of different kinds. 
The theoretical treatment includes a consideration of the reaction 
velocity formulas in the light of the radiation hypothesis. 

The formulas derived are applied to a number of gaseous reac¬ 
tions which have been experimentally examined, such as the decom¬ 
position of hydrogen iodide, the combination of hydrogen and 
iodine, and the dissociation of iodine, bromine, chlorine, and 
hydrogen, and it is shown that the calculated results are in fair 
agreement with those found by experiment. The formulae may be 
used for the calculation of velocity or equilibrium constants in 
regions which do not admit of experimental determination by 
reason of the extremely high or low velocities which are involved. 

The question of the unimolecular decomposition of hydrogen 
iodide is discussed, and it is shown that the velocity is very small 
compared with that of the bimolecular change at all temperatures 
at which this reaction has been examined experimentally. Calcu¬ 
lation indicates, however, that the two velocity constants should 
be of the same order of magnitude in the neighbourhood of 1200° 
(abs,). At this temperature, the progress of the reaction would 
consequently not be satisfactorily represented by the equation for 
a bimolecular change. H. M. D. 

Periodic System of the Elements. Stefan Meyer (Physikal 
Zdtsch,> 1918, 19, 178—179),—The author gives two methods of 

14*—2 
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representing the periodic classification, in the first of which each 
series is written out at length and arranged in such a way that the 
eighth group elements li© in the centre of the scheme; to the 
right the elements of groups 1, 2, 3, etc., in order, and to the 
left the elements 7, 6, 5, etc. This arrangement places the elements 
of smallest atomic volume in the centre, so that passing either 1 to 
the left or right of the centre is accompanied by an increase of 
atomic volume. In the second arrangement, the alkali metals 
occupy the middle of the table; to the right the groups follow 
2, 3, 4 . . . 8, with + valencies 2—8, and to the left the groups 
0, 7, 6 . . . 1, with —valencies 0—7. This arrangement places 
the elements with largest atomic volume in the centre', and on 
passing either to the right or left of the centre there is a decrease 
in atomic volume. The author places both the atomic weights and 
the atomic numbers alongside the elements. In the first arrange¬ 
ment, the elements of the rare earth group are placed together in 
groups III and IY to the left of the table, whilst in the second 
arrangement they are spread out in various groups in the third 
and fourth long series, although in this case the author definitely 
states that their positions are not definitely fixed, J. F. S. 

Tlie H De-salting ” of Sea-water. Walter Brieger ( Ohem . 
Zeit. } 1918, 42 ?< 302. Compare A., 1911, ii, 723).—Quotations are 
given from ancient and modem literature to show that sea-water 
is not freed from salt by passing it through porous earthenware, as 
stated by Aristotle. YT. P. S. 


Hew Simple Ultra-filters. II. Spontaneous Ultra-filters. 
Wolfgang Ostwald (Kolloid ZeiUch 1918, 22, 143—147. Com¬ 
pare this voh, ii, 192).—The efficiency of the ultra-filters which 
have been previously described has been found to depend on the 
presence of moisture in the filter paper which is used in the pre¬ 
paration of the filters. Dry filter paper does not give nearly such 
satisfactory results as filter paper which contains appreciable 
quantities of moisture. By treatment of moist filter paper with 
2% collodion solution in the manner previously described, ultra¬ 
filters are obtained which show a markedly increased rapidity of 
action. Such ultra-filters may be used without the application of 
external pressure as an aid to filtration. The observed differences 
in the efficiency of ultra-filters made with dry and moist filter paper 
are attributable to differences in the structure of the collodion 
membrane in the two cases. The greatly increased filtering surface 
which is obtained when moist filter paper is used may be accounted 
for m terms of the structural peculiarities which are exhibited by 
the collodion membrane formed at the surface of water. 


Simplified Short Vacuum Gauge. Enoch Karrer (J. Amer. 
Ghem. Soc., 1918, 40, 928—929).—A modified short Gaede gauge 
is described in which the connexion between the adjustable mercury 
receiver and the exhausted space is mad© through a steel tube 
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which, is welded to a tube of platinum foil, which in turn is fused 
into the lower end of the glass gauge tube. This is silvered and 
then copper-plated, and the seam in the platinum foil is then 
rendered gas-tight by a layer of solder bridging the copper-plated 
glass surface and the surface of the steel tube. H. M. D. 


Inorganic Chemistry. 


Hydrogen Ion Concentrations of Various Indicator End¬ 
points in Dilute Sodium Hypochlorite Solutions. Glenn E. 
Cullen and J. Harold Austin (J. Biol. Ohem 1918, 34, 
553—568).—The end-points of indicators in dilute sodium hypo¬ 
chlorite solutions are different from the end-points of the same 
indicators in ordinary solutions, oh account of the bleaching action 
of the hypochlorite. The end-point to powdered phenolphthalein 
in a 0*5% sodium hypochlorite solution is at a jP H of about 10*1, 
whilst in an alcoholic solution of o-cresolphthalein it is at a Pk 
of about 9-3. The latter indicator gives an end-point in 1% sodium 
hypochlorite solution at about P n 9*6. In the preparation of 
Dakin's hypochlorite solution (A., 1915, i, 924), the authors recom¬ 
mend that chlorine should be passed into a sodium carbonate solu¬ 
tion containing 14 grains to the litre until sodium hypochlorite is 
formed in a concentration of 0*5%, as shown by titration with 
thiosulphate. H. W. B. 

Absorption of Atmospheric Gases By Water* II. A 
Diagram showing the Volume of Oxygen dissolved by 
Water at Different Temperatures and Pressures, Additions 
to the Bibliography. J. H. Coste (J. Soc. Client. Ind 1918, 37, 
170— 171t. Compare A., 1917, ii, 463).—To facilitate the calcula¬ 
tion of the volume of oxygen dissolved in water, the author has 
constructed a series of graphs which give the number of e.c. of 
oxygen dissolved in 1 litre of water at temperatures from 0° to 
25° and pressures from 710 mm. to 780 mm. An additional biblio¬ 
graphy is added to the paper. J. ¥. S. 

Effect of Acetylene on the Oxidation of Ammonia to 
Nitric Acid. Guv B. Taylor and Julian H. Capps (J. Ind . Eng, 
Ohem., 1918, 10, 457—459).—The presence of a. small quantity 
of acetylene in the ammonia-air mixture has a deleterious effect on 
the platinum catalyst; with 0*02% of acetylene, the yield falls from 
95% to 89% or less, whilst 0*1% of acetylene decreases the yield to 
65%. Ammonia gas may be freed from acetylene and other non¬ 
reacting , gases by dissolving it in water to form a concentrated 
solution and then vaporising the latter with air. [See, further, 
J. See. Ohem . Ind., August.] ' WV P. S, . 
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Density; Compressibility, and Atomic Weight of Argon. 
A. Lbdxjo (Gompt. rend., 1918, 167, 70— 71). —Working with a 
carefully purified sample of argon, the author finds for its density 
the value 1*3787, for its coefficient of departure from Mariettas 
law between 1 and 5 atmos., at 14° the value 1G-2 x 10~ 6 , and for 
its atomic weight the value 39-91. W. G. 

The Reaction Between the Alkali Phosphates and Mag¬ 
nesium Chloride * D. Balareff ( Zeitsch. anorg . Ghem 1918, 
102, 241—246).—-The author has examined the precipitates formed 
by bringing together under different conditions magnesium chloride 
and disodium, dipotassium, or dirubidium hydrogen phosphate. 
Generally, magnesium monohydrogen phosphate is precipitated, 
with a variable content of water of crystallisation, but it is liable 
to be contaminated with magnesium monoalkali phosphate, and 
under suitable conditions the whole of the precipitate may be 
formed of the latter type of salt. Thus, when a dilute solution of 
magnesium chloride is added slowly with agitation to a 10% solu¬ 
tion of dipotassium hydrogen phosphate, the salt MgKP0 4j 6H 2 0 is 
precipitated in an almost pure condition, but if the solutions are 
mixed in the reverse order, the precipitate is of uncertain composi¬ 
tion, containing variable quantities of MgJvP0 4 aq., MgHP0 4 aq,, 
Mg(0'H) 2 , and Mg 3 (P0 4 ) 2 . The rubidium salt, MgBbP0 4 ,6H 2 0, can 
be precipitated almost pure in a similar manner to the potassium 
salt. 

The work of Froschel has shown (Ber. Siidslav . Ahad 1912, 
190, 117—138) that in whatever manner dilute solutions of 
magnesium, chloride and disodium hydrogen phosphate are mixed, 
equilibrium between the products of reaction is eventually obtained, 
Froschel omitted to observe, however, that the precipitate is not 
pure MgHP0 4 aq., but liable to be contaminated with magnesium 
alkali phosphate. The author quotes analyses showing that when 
saturated solutions of these salts are mixed, the precipitate con¬ 
tains a considerable quantity of alkali. The results explain the 
reason for the supposed existence of so many hydrates of MgHP0 4 , 
and also emphasise the danger of the presence of alkali cations 
during' the estimation of phosphoric acid by the magnesium 
ammonium phosphate method. E. H. E. 

Isotopic Lead. Frank Wigglesworth Clarke ( Proc . Nat. Acad , 
ScL; 1918, 4, 181—188).—The constancy of the atomic weight of 
lead from nan-radioactive minerals and its independence on the 
species and locality of the mineral suggest that ordinary lead is a 
distinct variety, not a balanced mixture of the isotopes derived 
from uranium '.and thorium. The very variable atomic weight of 
lead derived from uranium minerals suggests that this ff normal ” 
or ordinary lead is present in varying amount along with the 
isotope derived from uranium. A hypothesis of elementary evolu¬ 
tion is .suggested, in which ordinary lead is, a product of ©volution, 

; the lighter elements condensing in the processes' into The'heavier 1 
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elements, and the isotopes formed in radioactive change are pro¬ 
ducts of degradation or decay. The atom being a very highly 
complex structure, in which the constituents must come together 
in irregular proportions, the process of evolution from the lighter 
to the heavier forms is regarded as a slow process in which the 
final stable configuration is not at once attained, but only after a 
period of selection of the constituent parts. F. S. 

Mercury Hy&rosols produced from Metallic Mercury. 

Ivar Nobblund (JJiss., U 'psala, 1918, 1—125).—The preparation 
of mercury sols has been studied by a variety of methods, which 
include (a) mechanical dispersion methods, (h) thermal dispersion 
methods, and (a) electrical dispersion methods. Under the first, 
group of methods, it is shown that by spirting a fine stream of 
mercury by means of high pressure into solutions of potassium 
nitrate and gelatin, definite sols of mercury are produced, although 
the ‘ particles are relatively large. With solutions of ammonia, 
ammonium chloride, ammonium sulphate, or carbamide, or even 
pure water, no* sol-formation occurred by this method. When 
mercury is shaken with pure water or with dilute solutions of 
potassium chloride, sodium chloride, potassium nitrate, potassium 
sulphate, copper sulphate, mercurous nitrate, or acetic acid, there 
is no formation of colloidal mercury, but if dilute solutions 

(ea. 10.hV) of ammonia, ammonium sulphate, ammonium chloride, 

calcium citrate, tartaric acid, potassium tartrate, carbamide, or 
gelatin are used, definite colloidal solutions are produced. Mercury 
sols are also produced by passing hot mercury vapour directly into 
water. Mercury sols can be readily prepared by the Bredig method 
of electrical dispersion, using either direct or alternating current. 
The law of Stokes is tested for the velocity of fall of a mercury 
drop through an 11% solution of water in glycerol, and the results 
show that within the limits of experimental error the law holds 
for this case. The various sols have been examined in connexion 
with the distribution of the particles. The sols have varying 
colours from grey to yellowish-brown and reddish-brown; to 
characterise the colour of the sols more exactly, the absorption 
spectrum has been determined over the range A —253—263 /x/a. A 
number of experiments are described on methods of estimating the 
purity of the sols produced in different ways, the stability toward 
various electrolytes, and the stabilising action of electrolytes. From 
kataphoresis experiments, it is shown that the sols are all positively 
charged except those prepared in citrate and tartrate solutions, 
which are negatively charged, J. F. S. 

The Chemistry of Quinquevalent Tungsten. Oscar O: son 
Collknburg (Zeits'ch, anorg. Chem., 1918, 102, 247—276).—By 
the reduction of tungstic acid or a tungstate in oxalic acid solu¬ 
tion with tin, the author has succeeded in preparing soluble, fairly 
stable complex oxalates containing quinquevalent tungsten. ; These 
saltVhav© been isolated in a pure condition, and them 1 l ;^ : ?6tll^er , 
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compounds containing quinquivalent tungsten have been prepared. 
The reduction with tin proceeds smoothly only in the one stage. 
It is best to reduce a solution of an alkali tungstate in a concen¬ 
trated solution of oxalic acid containing slight excess of alkali 
oxalate. The course of the reduction can be followed by the 
colour change, through dark blue, green, and yellow to deep red. 
After removal of tin and excess of oxalic acid, the complex oxalate 
is precipitated by means of alcohol, and can be purified by dis¬ 
solving in hot water and salting out, the sodium salt with sodium 
bromide, the potassium salt with potassium iodide. The com¬ 
pounds must be dried in a current of carbon dioxide, but are fairly 
stable in air when dry. The sodium salt has the composition 
3NaoO,2W„Or„4Co0 8) 12HoO, and the potassium salt 
u 3K 2 b,2W 2 0 5 ,4C 2 0 s ,9H 2 0. 

They are red, crystalline powders which slowly oxidise in air, and 
at 100 ° lose their water, but do not decompose. They are very 
soluble in water, insoluble in organic solvents. Sodium hydroxide 
in the cold ^precipitates from' their aqueous solution a brown, 
amorphous substance containing quinquevalent tungsten, but on 
boiling, part of this dissolves to form a tungstate, whilst a dark 
residue remains, probably containing quadrivalent tungsten. The 
complex oxalates can be regarded as oxalotuvgstites, derived from 
a hypothetical tungstens acid. 

The oxalotixngstites dissolve in concentrated hydrochloric acid, 
forming a deep blue solution, which contains an oxychloride of 
quinquevalent tungsten, probably WOCl 3 . From this solution, 
complex chlorides can he isolated containing WOC'l 3 in combina¬ 
tion with chlorides of the alkali metals or ammonium or hydro¬ 
chlorides of organic bases. The ammonium and potassium salts 
are precipitated by saturating a hydrochloric acid solution of 
the corresponding oxalotungstite with hydrogen chloride. The 
rubidium, caesium, aniline, tetraethyl- and tetrapropyl-ammonium 
compounds are precipitated when the corresponding chloride is 
added to a hydrochloric acid solution of an oxalotungstite, and the 
pyridine and quinoline compounds are prepared by double decom¬ 
position of their hydrochlorides with ammonium, chlorotungstite. 
Four types of complex chlorides have been observed. Type la has 
the composition M 3 W0C1 5 , in which M may be NH 4 , Rb, Cs, or 
Of.H 5 N.H 3 ; , type lb, M 2 WOOI 5 ,£rHoO, is represented by the 
potassium compound; type 11a, MWOCl 4 , is represented by the 
pyridine and quinoline compounds, and type IB, MW0C1 4 ,H 2 0, 
by tetraethyl- and tetrapropyl-ammonium compounds. The com¬ 
pounds of type I correspond with the so-called molybdenyl chlorides; 
they form, green crystals. Those of type II have no ' repre¬ 
sentative among molybdenum compounds; they form shining, 
brown crystals (Ha) or bright, greenish-blue' crystals (116). The 
latter hold their water with great tenacity, and may be regarded 
as hydroxy-compounds, for example, (C 2 H 5 ) 4 N,W(0H) 2 C1 4 . The 
author prefers to regard the compounds as chloro-derivatives of 
tungstens acid, rather than as double chlorides or tlmgstylcMorides, 
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those of type 11 being derived from metatimgstom acid, W0 2) 0H, 
and those of type 1 from the hydroxide, W(OB) 6 , 

The chlorotungxtites are stable in dry air at the ordinary 
temperature, but decompose with oxidation to tungstates at 
60—70°. They are immediately hydrolysed by water with forma¬ 
tion of a brown hydroxide, which has not been analysed. The less 
soluble caesium compound is, however, far more stable than the 
readily soluble ammonium and potassium compounds. They dis¬ 
solve readily in absolute methyl and ethyl alcohols, with the excep¬ 
tion of the rubidium and caesium compounds, but not in other 
organic solvents. Concentrated hydrochloric acid and 35% 
sulphuric acid also dissolve them, but alkalis and ammonia decom¬ 
pose them. Oxidising agents convert them into tungstates, and 
permanganate and iodine have been employed for quantitative 
determinations of the quinquevalent tungsten. 

The chlorotungstites react vigorously with a concentrated solu¬ 
tion of potassium cyanide with ©volution of hydrogen cyanide. A 
reddish-yellow solution is formed containing cyanides of the type 
M 4 W(ON)s, from which a sparingly soluble cadmium compound, 
Cd 2 W(CN) 8 ,8H 2 0, has been isolated. A thiocyanic acid compound 
has also been isolated in the form of a pyridine salt having the 
composition (PyH) 2 W0(SCN) 5 ^H 2 0. 

Pull details for the preparation of each of the chlorotungstites 
described are given. E. H. B. 

Behaviour of Solutions of Stannic Fluoride. N. Howell 
Furman (7. Amer . Ghem . Soc 1918, 40, 906—914). —Stannic 
fluoride was prepared by the action of anhydrous hydrogen fluoride 
on stannic chloride according to the method of Ruff and Plato by 
the use of apparatus involving a minimum amount of platinum. 
According to observations on the electrical conductivity of its solu¬ 
tions, it hydrolyses much less rapidly than stannic chloride. The 
conductivity increases rapidly at first, but attains a constant value 
after some days. The final value corresponds closely with that 
calculated on the assumption that complete hydrolysis takes place 
in accordance with the equation SnF 4 + 4H 2 0 = Sn(OH ) 4 4 * 4HF. 

Experiments made with a view to ascertain the amount of hydro¬ 
fluoric acid which is necessary to prevent the precipitation of tin 
by the action of hydrogen sulphide show that the hydrogen ion con¬ 
centration must be such that hydrolysis of the stannic fluoride 
becomes inappreciable. The anomalous behaviour of stannic tin 
in hydrofluoric acid solution may be explained either by the 
assumption that stannic fluoride has little tendency to ionise, or 
by the formation of complex ions of the type H w SnF 44 . % . Of the 
two hypotheses, the former seems to be in better agreement with 
the facts. H. M. 13. 

Combinations of Normal Zirconyl SulpHate ^fitb. some 
Alkali Sulphates (K,la,M 5 ). Ed. Chauvbnkt and (Mlle.) H. 
Gueylarb' (Gom'pt. rend 1918, 167, 24—25. Compare this vol.. 
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ammonium heptamolybdate respectively, left for three hours in 
the dark, and then polarised at about 20° in a 2-dcm. tube. If 
the molybdate solution becomes green through reduction, a drop 
of bromine water may be added. J. C. W. 

Estimation of Fatty Acids in Butter Fat, E. B. Holland 
and J. P. Buckley, jun. (J. Agrk. Research , 1918, 12, 719—732). 
—Direct esterification of butter fact (with absolute alcohol contain¬ 
ing hydrogen chloride or concentrated sulphuric acid), and subse¬ 
quent fractional distillation of the resulting esters, affords a trust¬ 
worthy method for the estimation of certain of the fatty acids. The 
following quantities of fatty acids were found in butter fat: hexoie 
acid, 1*36%; octoic acid, 0*975%; deeoic acid, 1*831%% la uric acid, 
6*895%; myristic acid, 22*618%. Butyric acid (3*153%) and 
palmitic acid (19*229%) were estimated by difference, stearic acid 
(11*384%) by crystallisation, and oleic acid (27*374%) from the 
iodine number of the insoluble fatty acids. [See, further, J. Sac, 
khern. hid 846a.] W. P. S. 

Test for Acetone in Urine. M. Wagenaar (. Pharm . TVeekblad, 
1918, 55, 57 — 60). — The presence of 0*5 mg. of acetone in 10 c.c. 
of urine can be detected by mixing the sample with a solution of 
acetic acid, tartaric acid, and sodium nitroprusside, and covering 
the liquid with a concentrated solution of ammonia. A coloration 
like that of permanganate solution is developed at the junction of 
the liquids. A. J. W. 

Detection of Acetone in Urine. P. Bohrisch (Pharm. Zeit., 
1918, 63, 173—174. Compare this vol., ii, 179). — The author finds 
that Legal’s test is more sensitive than Lange’s ring test, and men¬ 
tions that Arends and Urban had shown in 1911 that it was not 
necessary for the sodium nitroprusside solution used in the tests 
to be freshly prepared. W. P. S. 

_ Detection of Arbutus, Hans Salomon ( Bet , Pent, pharm. 
fJes., 1918, 28, 138—139).—The tests commonly applied for arbutin 
in urine, for example, after the ingestion of bearberry leaf tea, are 
not specific to this substance. ' J). F. T. 

Direct Estimation of Urea and Ammonia in Placenta 
Tissue. Frederick S. Hammett (J. Biol. Chem 1918, 33, 
381—385. Compare Simmer, A., 1916, ii, 655).—The methods of 
estimation recommended by the author are essentially those devised 
by Sumner ( Joe . cit.), the chief modification being the addition of 
potassium carbonate in a solid form to liberate the ammonia prior 
to aeration. H. W, B 

Estimation of Uric Acid in Urine and Blood. D. G. Cohen 
Teevaeet {Arch, Need and. physiol., 1918, 2, 337—345).—In the 
case of urine, the uric acid is precipitated by ammonium chloride 
as ammonium urate under conditions described by the author in 
detail. The precipitate is washed with ammonium chloride by 
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centrifugalisation, then dissolved in lithium carbonate solution, and 
the uric acid is estimated colorimetrically by Folin’s phospho- 
tungstate reagent in a solution made alkaline by sodium carbonate. 
In the case of blood, the proteins are separated by coagulation of 
the solution acidified by acetic acid, the filtrate is concentrated to 
a small bulk, and the uric acid is precipitated as urate and the 
amount estimated in a maimer similar to that described for the 
estimation of uric acid in urine. S, B. S. 

Estimation of Uric Acid in the Blood by Titration 
with Permanganate. J. Lucien Morris ( Proc . Amer. Soc . 
Biol. Ghem ., 1917, xxi; J. Biol . Ghem 1918, 33. Compare A., 
1917, ii, 279).—The uric acid from 20 c.c. of blood is isolated as 
zinc urate. It is then dissolved in hydrochloric acid and disodium 
hydrogen phosphate added until all the zinc is reprecipitated. A 
saturated solution of sodium hydrogen carbonate (25 c.c.), 10% 
potassium iodide (5 c,c.), and 0*5% starch solution (1 c.c.) are 
added, and 0*002A-permanganate run in from a burette until the 
blue colour of iodide of starch appears. In the slightly alkaline 
solution, the oxidation of the potassium iodide, and consequent 
production of the blue iodide of starch, does not. occur until all 
the uric acid has been oxidised. The results are accurate to* within 
5%. H. W. B. 

Homatropine and the Vital! Test. H. Droop Richmond 
(Analyst , 1918, 43, 167—168).—Although the Vitali test serves 
to distinguish homatropine or its hydrobromide from atropine, 
hyoscyamine, or hyoscine, it- is untrustworthy when applied to 
homatropine sulphate, since the sulphuric acid in this salt causes 
the production of a violet coloration. In testing the sulphate, the 
alkaloid should be isolated and the reaction applied to it instead 
of to the original salt, W. P. S. 

Microchemical Tests for Choline. N. Schoorl (Phcmn. 
WeeMlad, 1918, 55, 363—369).—A description of the micro- 
chemical characteristics of double salts of choline hydrochloride 
with platinum chloride, gold chloride, mercuric iodide, bismuth 
iodicle, and of the picrate and picrolonate. A. J. V. 

Estimation of Creatinine and of Creatine in the Blood. 
Is id or Green Wald and Grace McGuire ( J , Biol . Ghem., 1918, 
34, 103-—118).— 1 The new method consists in removing the blood- 
proteins by heat coagulation in dilute acetic acid solution, and then 
shaking with kaolin, which almost completely removes the 
creatinine, leaving the creatine unaffected. After filtration and 
concentration, the creatine is hydrolysed by hydrochloric acid and 
estimated by Folin’s colorimetric method. H. W. B. 

Detection and Estimation of Quinine in Blood and Urine. 
W. Ramsden and I. J. Lifkin ( Ann . Trap. Med . Panmtol , 1918, 11, 
443—464).—The thalleioquinine reaction is rendered more delicate 
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(1:40,000 with certainty) by adding to 10 c.c. of the quinine solu¬ 
tion, feebly acidified with hydrochloric acid and shaken in a test- 
tube, one-tenth saturated bromine water drop by drop' until the 
pale yellow colour is no longer instantly discharged (white back¬ 
ground). At intervals of five seconds, lots of about 2 c.c. are 
poured into test-tubes containing one drop of concentrated 
ammonia. Finally, all ammonia solutions are mixed, and the 
green pigment is extracted with chloroform. The Herapath test 
may, with Christensen’s reagent and a polarising microscope, be 
employed for the recognition of 1/500 mg. of quinine. Mayer’s 
reaction (ordinarily 1:500,000) may be rendered twenty times as 
delicate by extracting the alkaloid with ether free from all traces 
of aldehyde or acetone, dissolving in saturated ammonium sulphate 
solution, and adding 1/100 volume of the reagent. 'Potassium tri- 
iodide (limit, 1:1,500,000) is less suitable, on account of the 
colour; phosphotungstic acid and bismuth potassium iodide are 
much less delicate. 

Blood is boiled with ammonium sulphate, urine is precipitated 
with lead acetate and ammonium sulphate in the presence of acetic 
acid; in either case, after addition of ammonia to the filtrate, the 
quinine is extracted with ether free from ketones, the ether is 
evaporated, and the residue is dissolved in saturated ammonium 
sulphate solution (at least 10 c.c. for each mg. of quinine). The 
turbidity due to Mayer’s reagent is compared nephelometrically 
with that in saturated ammonium sulphate solutions containing 
known amounts of quinine (gauged test-tubes in box with slit for 
illumination, dark-room, best dilution of quinine 200—300 c.c. per 
mg.). Thus 0*02—0*03 mg. of quinine in 5 c.c. of blood may be 
estimated with an error of less than 5%. Larger quantities of 
quinine (100 mg.) may be precipitated as periodide, from which 
the quinine is recovered with sodium hydrogen bisulphite and ether, 
so that it may be weighed or titrated. Gordin’s volumetric method 
(A., 1900, ii, 114, 777; 1907, ii, 487; 1902, ii, 186) is found to be 
accurate. G. B. 

Detection of Proteins by Bleaching Powder and 
Hydrochloric Acid* Adolf Jolles (Dent, med . Woch, 43, 
1620—1621; from Chem. Zentr 1918, i, 303—304).—The test 
mentioned in the title is not sufficiently sensitive, and can b© re¬ 
placed by the following “three-tube test.” The specific reagent 
contains 10 grams of mercuric chloride, 20 grains of citric acid, and 
20 grams of sodium chloride in 500 c.c, of water. To three tubes 
are added 5 c.c, of filtered urine, to the first tube 1 c.c. of 30% 
acetic acid-f 5 c.c. of the reagent; to the second, 1 c.c. of acetic 
acid + water, and to the third, water only. All tubes are made to 
contain the same volume of liquid. By comparing differences in 
the turbidities after remaining for ten minutes, it is possible to. 
ascertain whether traces of proteins are present. S. B. 8, 
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Optics of Disperse Systems. II. I. Lifschitz and Jens 
Brandt (Kolloid Zeitsch 1918, 22, 133—143. Compare this vol., 
ii, 181).—The refractive power of disperse systems has been ex¬ 
amined by observations on colloidal solutions of sulphur and on 
soap solutions. 

The results obtained with colloidal solutions of sulphur, frac¬ 
tionated by the method described by Oden, show that the refrac¬ 
tive index increases with the concentration of the solution (grams 
per 100 c.c.) according to a linear equation. The density of the 
sols also increases with the concentration in an approximately linear 
manner. The value of (d s -~d 0 )/e f in which d s is the density of a 
sol of concentration a and d 0 the density of the solvent, is, however, 
much greater than for solutions of sulphur in carbon disulphide 
in which the sulphur is present in the molecular condition. The 
refractivity, measured by Gladstone and Dale's formula, is much 
more nearly constant than it is when the formula of Lorenz and 
Lorentz is employed. 

The results obtained in measurements of the refractive index of 
aqueous solutions of sodium oleate, palmitate and stearate, and of 
potassium palmitate at 70° show that the refractive index changes 
with the concentration according to a linear formula. The mole¬ 
cular refractivities of the soaps appear to be independent of the 
concentration, and consequently of the degree of dispersity and of 
the extent to which the soaps are hydrolysed and dissociated. 

H. M. D. 

Effect of an Electric Field on the Spectrum Lines ol 
Helium. Toshio Takamine and Usaburo Toshiba (Mem. Coll 
Sek Kyoto, 1917, 2, 325—334).—-The mode of resolution of the 
lines A 5048, A 5016, A 4922, A 4472, A 4438, A 4388, and A 4121 
under the influence of electric fields varying in intensity between 
3000 and 70,000 volts per cm. is described. With the exception 
of A 4686, the resolution of all the helium lines examined has been 
found to be unsymmetrical with respect to the initial line, 

' H. M. D. 

Effect of an Electric Field on the Spectrum Lines of 
Hydrogen. II. Toshio Takamine and 'Usaburo Toshiba (Mem, 
Coll Set. Kyoto, 1917, 2, 321—323. Compare A., 1917, ii, 402). 
—The changes produced by the action of a strong electric field 
have been examined by the investigation of a further series of 
hydrogen lines. The photographs show that the outer components 
of the lines belonging to the Balmer series frequently extend into 
hhe, region of the unaffected secondary' lines. The apparent' lack 

,, \yo:L. CXI v . ii. 14 
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of any connexion between the two groups of lines suggests that 
they are due to different carriers. H. 3VL D. 

Efiect of an Electric Field on the Spectrum Lines of 
Hydrogen* Shigeharu Nitta (. Mem . Coll , Sci . Kyoto , 1917, 2, 
849—355. Compare preceding abstract).—The Stark effect has 
been examined with electric fields of considerably greater intensity 
than those used by previous observers. The line yields six com¬ 
ponents, the separation of which is proportional to the intensity 
of the field. In addition to the Balrner lines, certain lines belong¬ 
ing to the secondary spectrum were investigated. H. M. D. 

Optical Investigations on the Constitution of the Nitrates. 
Kqnr. Schaefer ( Zeitsck . wins. Photochem ., 1918, 17, 193-—217. 
Compare A., 1910, ii, 562; 1917, ii, 61, 186).—The ultra-violet 
absorption of aqueous solutions of various nitrates has been ex¬ 
amined over a considerable range of concentration. The results 
obtained for glucinum, silver, thallous, copper, mercurous, cerous, 
bismuth, and thorium nitrate are shown in the form of logarithmic 
absorption curves. On examining the available data for the 
nitrates, it would seem that these may be divided into three groups 
according to their optical behaviour at different concentrations. 
The nitrates of the alkali and alkaline earth metals satisfy the 
requirements of Beer's law. This relation is only approximately 
satisfied by the nitrates of glucinum, magnesium, aluminium, 
manganese, zinc, cadmium, lead, cobalt, and nickel, which form 
the second group. The deviations are partly due to hydrolysis and 
in part to the superposed absorption effect of the metal. To the 
third group belong the nitrates of metals which show large diverg¬ 
ences from Beer's law. The absorption of the nitrates in this 
group (copper, silver, thallous, mercurous) increases rapidly with 
increase in the concentration of the solutions. This grouping of 
the metallic nitrates shows an undoubted connexion between the 
optical properties and the electro-affinity of the metals. The 
nitrates of the strongly electropositive metals show the selective 
absorption which has been attributed to that arrangement of the 
atoms which is found in the nitrate ion, as distinguished from the 
nan-selective absorption of the grouping which is characteristic of 
the organic nitrates and of concentrated nitric acid. The absorp¬ 
tion exhibited by the nitrates of the weak electropositive metals 
cannot be satisfactorily explained in terms of these two forms of 
the nitrate group, and it is suggested that the optical behaviour 
affords evidence of a third configuration of the atoms in the nitrate 
group. 

The absorption of fused potassium nitrate has also been examined, 
and the selective absorption which it exhibits resembles closely that 
found for aqueous solutions of the alkali nitrates. In this respect 
it differs markedly from the absorption of anhydrous nitric acid, 
which shows no selective effect, although this is shown by dilute 
, aqueous solutions of the acid. M, D. 
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Spectral Reaction of Methylfurfuraldehyde and 
£-Hy droxy-S-metkylfnrfnraldehyde. (Kintabo Gshima and 
Tetsutaro Tadgkoro (,/. Tokyo Ghent . Soc 1918, 39, 23—30. 
Compare Oshima and Tollens, A., 1901, ii, 484).—A comparison 
of the absorption spectrum of samples of hydroxymethylfurfur- 
aldehyde (as pliloroglucide in hydrochloric acid solution) from 
various sources shows identity of the substance prepared by Kier- 
mayer's method with that obtained from dextrose, Isevulose, or 
inuiin by distillation with hydrochloric acid. With hydroxymethyl- 
furfuraldehyde prepared from galactose and lactose, the absorption 
band is shifted a little towards the F-line, and even slightly over¬ 
laps that line in the case of samples prepared from sucrose. These 
different absorption spectra can, however, be readily distinguished 
from that given by methylfurfuraldehyde. 8. H. 

Tli© Relationship between the Optical Rotatory Powers 
and. the Relative Configurations of Optically Active Com¬ 
pounds. The influence of certain inorganic Haloids on 
the Optical Rotatory Powers of a-Hydroxy-acids, a-Amino- 
acids, and their Derivatives. George William Clough (T., 
1918, 113, 526—554).—The author has compared the effect of 
sodium haloid salts on the optical rotatory powers of /-lactic, 
//-glyceric, /-malic, and //-tartaric acids and certain of their esters, 
and the effect of introducing a given radicle into the molecules of 
the conhguratively similar hydroxy-acids, /-lactic, Z-gly ceric, 
//-malic, and //-tartaric acids, and from his results assumes that the 
optical rotatory powers of similarly constituted compounds possess¬ 
ing the same configuration are in general influenced similarly by 
the sain© changes in the external conditions and also by the intro¬ 
duction of the same substituent into a given radicle attached to 
the asymmetric carbon atom. The rotatory powers of the above 
four acids and of /Z-a-hydroxybutyric, Z~adiydroxy/sovalerlc, 
/Z-a-hy d mxyisohex aie, ^-a-hydroxy-0-phenylpropionic, and //-a-hydr- 
oxyglutarie acids and their derivatives indicate that all these 
acids possess the same relative configurations, and they are designed 
as “ </"-acids. Of the naturally occurring a-aminoacids, it is 
similarly assumed that /'/-alanine, Z-serine, /-aspartic acid, rZ-valine, 
/-leucine, /Z-ts-oleucine, //-a-am inobu tyric acid, //-glutamic acid, 
/-phenylalanine, and /-tyrosine all possess the same configurations, 
denoted by the symbol “ Z.” The dextrorotatory (dr) a-halogen acids 
which have been isolated are assumed to be configuratively similar 
compounds and related configuratively to the ’’-amino-acids, 
which it is suggested are enantiomorphously related to the 
“ d ’’-hydroxy-acids. This is supported by a comparison^ of the 
rotatory powers of the optically active a-bromoacylaxnino-acids with 
those of the a-aminoacylamino-acids. W, G-. 

Tbe Radioactivity of the Waters of Neuchatel and 
Seeland. H. Perret and A. Jaquerod ( Arch . Sci . phys . nat , 
1918, [iv], 45, 277—297, 336—348, 418-437).—The content in 

14—2 
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radium emanation of the spring waters in a very small region, the 
Neneliatel Jura mountains and neighbourhood, has been ex¬ 
haustively studied. Then a minute -parallel study of two- regions, 
each of only a few square kilometres, and, lastly, the prolonged 
parallel study of two springs in the same district and then in 
different districts, were carried out. More than a hundred springs 
were examined. The radioactivity of these springs is feeble and 
varies between 0 and 3*5 x 10“ 10 curie of emanation per litre, the 
quantity varying in all the springs considerably with the time. 
No relation was found between radioactivity and the volume of 
flow of the spring or its temperature, and the few thermal and 
mineral springs found were not especially radioactive. In, passing ■ 
across the Jura chain from S.E. to N.W., there is a marked increase 
in the radioactivity of the water. The crystalline rocks beneath 
come nearer to the surface in travelling in this direction. The 
two springs examined continuously showed maxima and minima 
of radioactivity recurring at the same intervals of time. The, 
quantity of radio-active salts in the waters was too small to be 
detected. F- S. 

Sign of tli© Zinc Electrode. Wilder D. Bancroft (J. 
Physical Ghem., 1918, 22, 371—379).—A theoretical paper in 
which the sign given to potential values is discussed. It is pointed 
out that with electrodes which form cations, the E.M.F . is a 
measure of the difference of the chemical potentials, but has the 
opposite- sign; with electrodes which form anions, the two potentials 
have the same sign. Since the electrical potential of the copper 
in a Daniell cell is higher than that of the zinc, and since the zinc 
electrode is the place of lowest electrical potential, although highest 
chemical potential, it follows that the minus sign ought to be used 
when writing the potential difference Zn | ZnS0 4 , This is in keep¬ 
ing with the practice of physicists and physical chemists. 

J. S. 

Photochemical Cell, containing Complex Cyanides of 
Michel or Platinum, Satoyasu Iimori (J. Tokyo Ghem . Soc., 
1918, 39, 1—13).—A photochemical cell was constructed with 
platinum electrodes, which were immersed in a solution of potassium 
nickel cyanide or, potassium, platinocyanide, one only of the elec¬ 
trodes, being exposed to light. In this cell the electrode exposed to 
light is positive, hut in a photochemical cell containing a solution 
of potassium ferrocyamde, previously described by the- author (ibid., 
1,917, 38, 507), it was negative. The current from the present cell 
decays rapidly when the circuit is closed, notwithstanding the 
insertion of a considerable resistance, but in the former cell a 
constant current was obtained during the exposure to light. The 
cause of the EM.F* of this cell is not yet known with certainty, 
but it would seem not to be the photoelectrical effect on the, elec¬ 
trode. as it is not observed when the complex cyanides are replaced 
by other salt solutions. ' ,g. H. 
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Method for Determining’ th© Temperature of Luminous 
Flames. Hermann Senftleben and Elisabeth Benedict ( Physikal 
Ze-ihch., 1918, 19, 180 —181).—The temperature of luminous flames 
is obtained by inserting thin platinum or gold wires into the flame 
and estimating the temperature of the wires by means of a Holborn- 
Kurlbauin pyrometer. To compensate for the loss of temperature 
occasioned by the insertion of the wire, it is raised to the tempera¬ 
ture. of the flame by the passage of an electric current. When the 
wire and flam© are exactly at the same temperature there is no 
deposition of carbon, but if the temperature of the wire is lowered 
slightly there is an immediate deposition of carbon. To correct, if 
necessary, for the change of temperature brought about by change 
in the shape of the flame owing to the insertion of the wire, 
measurements were made with wire of varying diameters (0*2—TO 
mm.), and it was shown that only at greater diameters than these 
does the temperature depend on the thickness of the wire. The 
temperature of the middle of a Hefner lamp flame determined by 
this method is found to be 1690° abs., which is about the mean 
of the previously recorded values (1680—1711°). J. F. S. 

Improved Form of Thermo-regulator. John B. Ferguson 
(J. Amei\ Chem. Soc 1918, 40, 929—930).—The adjustment of 
the level of the mercury in the regulator tube is mad© by means 
of a plunger, and the mercury makes contact with, a fixed platinum 
wire, ‘ H. M. D. 

Tlieririo-regiilator for Apparatus fitted with a Constant 
Water-level. Jaroslav Milbatjer (Zeitsch. anal Chem., 1918, 5Y ; 
162—164).—'The overflow water from the apparatus is conducted 
into one limb of a tJ-tube, the lower part of which is constricted 
and filled with mercury; the excess of water leaves the upper end 
of the limb of the U-tube through a side tube, a small by-pass 
being also fitted at the lower part of the limb. The other limb 
contains a floating valve, the lower end of which rests on the 
surface of the mercury. Should the supply of water be interrupted, 
the limb of the U-tube empties through the by-pass, decreasing 
the pressure on the mercury, and the valve falls, thus cutting off 
the supply of gas to the burner under the apparatus. 

W. P. S. 

Cineole as a Solvent in Cryoscopy. ■ Charles E. Fawsitt 
and Christain H. Fischer (J. Boy. Soc. New South Wales, 1918, 
51, 467 — 472) .—Cineole is an oil of the formula. C 10 H 38 O which 
occurs largely in oil of eucalyptus. It is extracted by simple freez¬ 
ing. This substance has b. p. 175—176°, m. p. 0*9°, it is very 
hygroscopic, and the presence of water in the product accounts for 
the m. p. *-1° usually given. Cineole is not generally useful as 
a cryoscopic solvent, chiefly on account of its hygroscopic properties, 
but in some cases it is found to be a more suitable solvent than 
benzene, although somewhat more difficult to work with. It has 
a cryoscopic .constant 6*7 and a latent heat of fusion 22*2 cal. per 
gram, * • • 1 JVIf./Si 
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The Saturated Yapoxtr Processes of Penta-atomic Sub- 
stances,, E. Amies (Compt. rend., 1918, 166 , 935—939).—Taking 
Young's values for the physical constants of stannic chloride, the 
author deduces the formula II — / x, where 

oe= {1 -f- (1 — r)(0*84 —r)/[1*8(1 — r) 2 -f 0‘9]}r 13 / 7 
for the saturated vapour pressures of penta-atomic substances. The 
values calculated from this formula for' methyl fluoride are in 
fairly close accord with those observed by Collie, except at a 
temperature of —5°. There is not such close agreement in the 
case of chloroform with the values as obtained by Regnault unless 
the critical constants of chloroform are taken as 247° and 45*26 
atm os. W. Gb 


Rapid Pressure Method for the Determination of 
Molecular Weights and Hydrogen Equivalents. W. H. 
Chapin (/. Physical Ghem 1918, 22, 337—344).—A modification 
of the vapour density method of determining molecular weights by 
measuring the pressure set up by a known weight of vapour in a 
known volume at a measured temperature. The apparatus used 
consists of a 500 c.c. distilling flask the side tube of which is 
replaced by a mercury manometer. The manometer tube is 5 mm. 
diameter and 20 cm. high, and is fitted with a sliding celluloid 
scale. ^ The top of the flask is fitted with the usual device for 
dropping in the substance at the right moment. The method is 
available for all liquids boiling below 90°. The substance is 
volatilised by steam, and as the whole of the apparatus is not at a 
uniform temperature, the average temperatu?;e must be computed. 
A method for deducing the average temperature is indicated. The 
usual precautions are taken in making the pressure measurement. 
An interesting innovation is introduced in the use of gelatin cap¬ 
sules for weighing the substance under investigation. 

The same apparatus can be used for the determination of the 
equivalents of the metals zinc, aluminium, sodium, calcium, and 
magnesium. In all cases except sodium, weighed quantities of the 
metals are dropped into a measured volume of N —3Y-hydroeltlorie 
acid contained in the bulb of the apparatus; with sodium, alcohol 
ist *sed. I. F. S. 


Heat of Formation of the Anhydrous Calcium Borates. 
R. Gbiveatj (Comnt. rend 1918, 168, 993—-995).—The pure 
anhydrous calcium borates were prepared by adding the calculated 
quantity of calcium carbonate to fused boric anhydride. The heat 
of solutioji of each of these borates in A 7 /2-hydrochloric acid was 
then determined, and from these results the heat of formation of 
each borate was calculated, the results obtained being given bv the 
equation: 

3R>O s aol. + CaO sol.==2B 2 0*,CaO sol.-1-39*8 cal. 
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llio energy of combination of each, successive molecule of calcium 
oxide with two molecules of boric anhydride diminishes from 39*8 
cal. to 13*7 cal. q. 

Apparatus for Cleansing- Pyknometers. Marcel Dugardin 
(Ann. OUm : anal , 1918, 28, 125—126).—A narrow glass tube, 
connected with a flask and a water-pump, is passed down the neck 
of the pyknometer so> that the contents of the latter may be drawn 
off; water is then admitted to the pyknometer and drawn off again 
by means of the narrow tube. W. P. S. 

Adsorption Compounds. R. Haller (Zolloid Zeitsch. , 1918, 
22, 113-—133),—The formation of adsorption compounds by the 
interaction of dyes with other substances has been examined. 
Towards chemically indifferent solvents, adsorption compounds 
behave like mechanical mixtures. Adsorption compounds with a 
colourless adsorbent when dissolved in a suitable solvent show the 
same absorption spectrum as the corresponding solution of the dye. 
The melting points of adsorption compounds containing an 
adsorbent of low melting point are not very different from the 
melting point, of the adsorbent. The general physical behaviour of 
the so-called adsorption compounds leads, therefore, to the con¬ 
clusion that these are to be regarded as mechanical mixtures. 
[Compare J. For. ahem. JW./41U.] H. M. I). 

Certain Relations between Crystalline Form,, Chemical 
Constitution , and Optical Properties in Organic Compounds. 

Edgar T. Wherry (J. Washington Acad. Sci. y 1918, 8, 277—-285, 
319—327).—In the expectation that there should be discoverable 
some relationship between the optical and the geometrical constants 
of crystals, an investigation has been made of a number of organic 
substances typical of the different classes of the tetragonal system. 
Making use of the Lorentz-Lorenz expression (n? — l)/(^ 2 +2), the 
author calculates refractivity constants El and B t for the two 
principal refractive indices to and e, and finds that, in a number 
of cases, the ratio of these constants is almost exactly equal to the 
reciprocal of the crystallographic axial ratio in the corresponding 
directions in the crystal structure. Thus in the case of carbamide 
(tetragonal scaienohedral), EJB ( « 0*834, a:c = 0*833; in penta- 
erythritol (ditetragonal pyramidal), BJB e « 1*07, a:c = 1*024; and 
in mellite, C 0 (COo) fi AL,18H 2 0 (ditetragonal bipyramidal), 
BjB t = 1*046, a:c = l*055. A similar relation holds in the double 
propionates of calcium with strontium and lead, and in isomorphans 
mixtures of the latter with the corresponding cubic calcium-barium 
double salt. It is pointed out that the refraction ratios, as well 
as the crystallographic axial ratios, are connected with the spacing 
of the planes of atoms in th© space-lattices of the substances, and 
that comparison of the two ratios may be expected to throw light 
on the type of space-lattice represented in each case. Skeleton 
space-lattices are suggested for the above-mentioned substances. A 
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number of exceptions to the rule of inverse, proportionality occur 
In some cases the deviation is due to an incorrect choice of axial 
ratios; in others it may he attributed to the presence of asymmetric 
carbon atoms or to atomic anisotropism. E, H. R. 

Liquid Crystals of the Hydrates of 1O-Br omophenanthr ene- 
3- or -6-Sulphoiric Acid. 0. Lehmann (Ann. Physik 1918, [iv], 
55, 81—102).—In the solid state, the compound forms thin leaflets 
belonging apparently to the rhombic system, only slightly soluble 
in hydrochloric acid, from which it was recrystallised, easily soluble 
in alcohol, but with decomposition and separation of slender needles. 
The compound forms two liquid crystalline hydrates with water, 
the one with little water being slimy or gelatinous, that with more 
water forming separate' liquid crystalline drops. The two forms 
appear to form mixed crystals to a limited extent. The liquid 
drops have been examined microscopically in great detail, both with 
ordinary and polarised light, and numerous diagrams are given 
illustrating the appearance of the drops under different conditions. 
The observations are held to support the author's theory of the 
molecular isomerism of the different modifications of a substance, 
as opposed to other theories of the relationship between amorphous 
and crystalline forms. B. H. R. 

Colloidal Phenomena and the Adsorption Formula. 
John A, Wilson and Wynnaretta H. Wilson (J. Amer . Ghent . 
Soc., 1918, 40, 886—895).—The theory of the mechanism of 
protein swelling put forward by Procter and Wilson (T., 1916, 
109, 307) is further developed, and the commonly used empirical 
adsorption formula is discussed in relation to the theory. 

It is shown that chemical combination of a colloid jelly with an 
electrolyte to form an ionised colloid salt will cause the jelly to 
swell to a maximum, which is followed by a gradually increasing 
contraction as the concentration of the electrolyte in the solution is 
increased. If an electrolyte which does not combine with the 
protein is added to the system, contraction of the swollen jelly takes 
place to, an extent which depends on the resulting ionic concen¬ 
tration. * 

It is further shown that if the chemically combined electrolyte 
and the total quantity of electrolyte in the jelly are represented as 
functions of the concentration of the electrolyte in the external 
solution, curves are obtained which are of the same form as those 
which correspond with the empirical adsorption formula. 

^ The microscopic pores found in certain hardened jellies are con¬ 
sidered in relation to the continuity of the jellies regarded as two- 
phase systems. H. M. D. 

Water-in-Oil Emulsions, Alfred Ulrich Max Schlaepfer 
(T., 1918, 113, 522—526).—With the aid of finely divided carbon 
as emulsifier, it is possible to make emulsions of water in kerosene, 
turpentine, benzene, toluene, and other liquids which wet, the solid 
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more readily than water does, The results of experiments with 
varying proportions of kerosene and water are described, and it is 
shown that the viscosity of the emulsions increases with the amount 
of water which they contain. In no circumstances was it found 
possible to obtain emulsions with water as the external phase. The 
emulsifying action of the carbon depends on the fact that the oil- 
wetted carbon particles form a skin over the water droplets, and 
thus prevent their coalescence. 

Carron oil is an emulsion of the water-in-oil type, and mixes 
freely with organic solvents, but not with water without shaking. 

H. M. I). 

Equilibrium in the System : Ferrous Carbonate, Carbon 
Dioxide, and Water. Herbert J. Smith (J. Amer. Chem . Soc 
1918, 40, 879—883).—The solubility of ferrous carbonate in 
aqueous solutions of carbonic acid of varying concentration has 
been measured at 30°. The experiments were carried out in a 
steel bottle, which was agitated for several days to ensure the 
attainment of equilibrium. The ferrous carbonate was prepared 
by the interaction of equimolecular quantities of ferrous sulphate 
and sodium hydrogen carbonate at 100° in aqueous solution 
saturated with carbon dioxide at a pressure of about 30 atmo¬ 
spheres. 

The concentrations of the dissolved ferrous salt and carbon 
dioxide are found to satisfy the relation 

o[i’e(HC0 8 ) 2 ]/ ;/[H 2 C0 3 ] = Z, 

in which a represents the degree of ionisation of the ferrous hydrogen 
carbonate, which has been assumed to be the same as that of 
barium nitrate in equivalent concentration. The average value of 
K is 4*04 x 10~ s . Since the above theoretical constant 
K ~ |/Jf 1 Jf s /4iL r 2 , where E l and E % are the first and second ionisa¬ 
tion constants for carbonic acid and E* is the ionic solubility pro¬ 
duct for ferrous carbonate, it is possible to calculate E & . Putting 
E } = 3*75 x IQ"" 7 and ir 2 = 4-91 x 10*** 11 , this equation gives 

= 34 * 53 x 1G~ 12 . From this it follows that, in the absence of 
hydrolytic decomposition, the solubility of ferrous carbonate in 
pure water would be 5*8 x 10~ 6 gram-molecules per litre, 

H. M. D. 

Equilibrium in the System: Zinc Carbonate, Carbon 
Dioxide, and Water. Herbert J. Smith (J. Amer . Chem. Soc ., 
1918, 40, 883—885)—The experiments were carried out in exactly 
the same way as those referred to in the preceding abstract. The 
zinc carbonate was prepared from the purest commercial product, 
which was treated with successive large quantities of boiling water. 
The basic carbonate was then subjected to the prolonged action 
of an aqueous solution of carbon dioxide under a pressure of about 
30 atmospheres. 

The quantities of zinc carbonate dissolved by carbonic acid solu¬ 
tions of varying concentration at 25° and 30° are in agreement 

' , '14* ' 
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with the formula a[Zn(HC0 3 ) 2 ]/ ^/[H 2 COJ = 3-36 x 10"' 3 , where a 
Is assumed to have the same value as for zinc chloride. 

From this value of the equilibrium constant and the ionisation 
constants for carbonic acid, the ionic solubility product, 
Z' 3 = [Zn**][C0 3 // ], is found to be 21 x IQ- 12 at 25°. In the absence 
of hydrolysis, the solubility of zinc carbonate in pure water at 25° 
would therefore be 4*58 x 10~ G gram-molecule per litre. 

H, M. D. 

Application of the Mass Law to the Process of Disinfec¬ 
tion^ being a Contribution .to the Mechanistic Theory as 
Opposed to the Yitalistic Theory, Richard Edwin Lee and 
C. A. Gilbert (J. Physical Ghem 1918, 22, 348—372).—An 
historical account of the development of the’ existent theories of 
disinfection is given, and the various theories, grouped into the 
two classes vitalistic theories and mechanistic theories, have been 
subjected to criticism in the light of data accumulated by a number 
of workers, obtained independently in many places and from some 
new experimental data of the authors. The velocity of disinfec¬ 
tion has been determined in the case of Bacillus typhosus with 
phenol at 37*5°, anthrax spores with mercuric chloride at 20°, and 
Staphylococcus pyogenes aureus with phenol at 20°. In all cases, 
the disinfectant had a concentration of 0*2%. The velocity of 
reaction was determined by a modification of the Rideal-Walker 
drop method. A suitable quantity of the diluted broth culture 
of the micro-organism under examination was put into a test-tube 
containing a quantity of disinfectant solution of known concen¬ 
tration, and then placed in an incubator. After successive definite 
time Intervals, accurately measured portions were transferred to 
Petri dishes and u plated,” incubated, and the surviving organisms 
counted. The authors are- of the opinion that the experimental 
evidence makes it probable that disinfection Is an orderly time 
process which is closely analogous to a chemical reaction, the 
micro-organisms and the disinfectants being regarded as the 
respective reagents. A definite logarithmic relationship between 
velocity of disinfection and concentration has been found to exist 
in all cases investigated. Confirmation of the foregoing is 
furnished by the fact that the velocity of disinfection is influenced 
by variations in temperature and concentration in a manner in 
accord with the mass law. The explanation why disinfection is 
not^ sudden, but takes pike© according* to> the mass law, is as follows. 
Owing to changes in bacterial constituents, only a certain number 
of individuals are in a condition to b© attacked by the disinfectant 
at a given time, but the total number of Individuals in such a con¬ 
dition at any given moment represents a constant proportion of the 
surviving micro-organisms. The author considers the objections to 
the mechanistic theory put forward by Reichenbach (Zeitsch. 
Phyaietie^ 1910, 10, 237), and points out that it is not necessary to 
regard disinfection as a reaction of the first order, but rather, as 
is pointed out by bTernst, as a reaction of a higher order. ' The 
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theory ot* graded resistance advanced by Eykman, Hewlett, and 
Reichel (A., 1909, ii, 1045; Biochem . Zdtsch 1908, 11, 12) is 
criticised, and it is shown that the biological characteristics are 
distributed as a rule in a manner quite different from that assumed 
in the formation of the theory. In view of these observations, the 
authors are led to the conclusion that the logarit hm ic nature of 
disinfection is due to a general similarity of the individuals in a 
given pure culture rather than to a dissimilarity of the individuals 
as postulated in the theories of graded resistances by the supporters 
of the vi tali side theory. The authors also point out that although 
the work of Chick and Martin, and of Browning and Gilmour (/. 
Path and Bad., A., 1913, i, 1138), indicates the specificity of dis¬ 
infectants, this behaviour is to be expected if the disinfection pro¬ 
cess is analogous to chemical action, for, in the application of the 
principle of the mass law the influence of the affinity factor is 
always taken into account. J. F. S. 

Catalysis* IX. Calculation in Absolute Measure of 
Velocity Constants and Equilibrium Constants in Gaseous 
Systems* William Cudmore McCullagh Lewis (T., 1918, * 113, 
471—492).—-The concept of critical energy and critical increment in 
connexion with the formation of active molecules is further con¬ 
sidered, and it is shown that reaction velocities and equilibrium 
constants may be calculated on the basis of molecular statistical 
considerations. Expressions are derived for the velocity of a uni- 
molecular reaction and of bimolecular reactions in which the react¬ 
ing molecules are of the same kind and also of different kinds. 
The theoretical treatment includes a consideration of the reaction 
velocity formulae in the light of the radiation hypothesis. 

The formulae derived are applied to a number of gaseous reac¬ 
tions which have been experimentally examined, such as the decom¬ 
position of hydrogen iodide, the combination of hydrogen and 
iodine, and the dissociation of iodine, bromine, chlorine, and 
hydrogen, and it is shown that the calculated results are in fair 
agreement with those found by experiment. The formulae may be 
used for the calculation of velocity or equilibrium constants in 
regions which do not admit of experimental determination by 
reason of the extremely high or low velocities which are involved. 

The question of the unimolecular decomposition of hydrogen 
iodide is discussed, and it is shown that the velocity is very small 
compared with that of the bimolecular change at all temperatures 
at which this reaction has been examined experimentally. Calcu¬ 
lation indicates, however, that the two velocity constants should 
be of the same order of magnitude in the neighbourhood, of 1200° 
(abs.). At this temperature, the progress of the reaction would 
consequently not be satisfactorily represented by the equation for 
a bimolecular change. H. M, D. 

Periodic-System of the Elements., Stefan Meyer (Pkysikal 
Zeitseh., 1918, 19, 178—179).—The author gives two methods-of 

14*—2 
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representing the periodic classification, in the first of which each 
series is written out at length and arranged in such a way that the 
eighth group elements lie in the centre of the scheme; to the 
right the elements of groups 1, 2, 3, etc., in order, and to- the 
left the elements 7, 6, 5, etc. This arrangement places the elements 
of smallest atomic volume in the centre, so that passing either to 
the left or right of the centre is accompanied by an increase of 
atomic volume. In the second arrangement, the alkali metals 
occupy the middle of the table; to the right the groups follow 
2, 3, 4 ... 8, with + valencies 2—8, and to the left the groups 
0 , 7, 6 ... 1 , with -valencies 0—7. This arrangement places 
the elements with largest atomic volume in the centre, and on 
passing either to the right or left of the centre there is a decrease 
in atomic volume. The author places both the atomic weights and 
the atomic numbers alongside the elements. In the first arrange¬ 
ment, the elements of the rare earth group are placed together in 
groups III and IY to the left of the table, whilst in the second 
arrangement they are spread out in various groups in the third 
and fourth long series, although in this case the author definitely 
states that their positions are not definitely fixed. J. F. S. 

The 41 De-salting ’ ’ of Sea-water. Walter Brxeger ( Ghem. 
Zeit. y 1918, 42, 302. Compare A., 1911, ii, 723).—Quotations are 
given from ancient and modem literature to show that sea-water 
is, not freed from salt by passing it through porous earthenware, as 
stated by Aristotle. W. P. S. 

Mew Simple Ultra-filters. II. Spontaneous Ultra-filters. 
Wolfgang Ostwald (Kolloid Zeitsch., 1918, 22, 143—147. Com¬ 
pare this vol., ii, 192).—The efficiency of the ultra-filters which 
have been previously described has been found to depend on the 
presence of moisture in the filter paper which is used in the pre¬ 
paration of the filters. Dry filter paper does not give nearly such 
satisfactory results as filter paper which contains appreciable 
quantities of moisture. By treatment of moist filter paper with 
2% collodion solution in the manner previously described, ultra¬ 
filters are obtained which , show a markedly increased rapidity of 
action. Such ultra-filters may be used without the application of 
external pressure as an aid to filtration. The observed differences 
in the efficiency of ultra-filters made with dry and moist filter paper 
are attributable to differences in the structure of the collodion 
membrane in the two cases. The greatly increased filtering surf ace 
which is .obtained when moist filter paper, is used may'be accounted 
for in terms of the structural peculiarities which are exhibited by 
the collodion membrane formed at the surface of water. 

H. M. D. 

Simplified Short Vacuum Gang©. Enoch Karrjsr (J .' Amer, 
Ghem, Sac,, 1918, 40, 928—929),—A modified short Gaede gauge 
is described in which the connexion between the adjustable mercury 
receiver' and the, exhausted space is made through, a, steel; tube 
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which is welded to a tub© of platinum foil, which in turn is fused 
into the lower ©nd of the glass gauge tube* This is silvered and 
then copper-plated, and the seam in the platinum foil is then 
rendered gas-tight by a layer of solder bridging the copper-plated 
glass surface and the surface of the steel tube. H. M. D.' 


Inorganic Chemistry. 


Hydrogen ion Concentrations of Various Indicator End¬ 
points in Dilute Sodium Hypochlorite Solutions . Glenn E. 
Cullen and J, Harold Austin ( J . Biol . Chem 1918, 34, 
553—568),—The end-points of indicators in dilute sodium hypo¬ 
chlorite solutions are different from the end-points of the same 
indicators in ordinary solutions, on account of the bleaching action 
of the hypochlorite. The end-point to powdered phenolphthalein 
in a 0*5% sodium hypochlorite solution is at a P B of about 10*1, 
whilst in an alcoholic solution of o-eresolphthalein it is at a jP h 
of about 9'3. The latter indicator gives an end-point in 1% sodium 
hypochlorite solution at about P a 9'6- In the preparation of 
Dakin’s hypochlorite solution (A., 1915, i, 924), the authors recom¬ 
mend that chlorine should be passed into a sodium carbonate solu¬ 
tion containing 14 grams to the litre until sodium hypochlorite is 
formed in a concentration of 0*5%, as shown by titration with 
thiosulphate. H. W. B. 

Absorption of Atmospheric Gases by Water™ II, A 
Diagram showing the Volume of Oxygen dissolved by 
Water at Different Temperatures and Pressures, Additions 
to the Bibliography, J. H, Costs (J. Soc. Chem . Ind., 1918, 37, 
170— 171t. Compare A., 1917, ii, 463).—To facilitate the calcula¬ 
tion of the volume of oxygen dissolved in water, the author has 
constructed a series of graphs which give the number of c.e. of 
oxygen dissolved in l litre of water at temperatures from 0° to 
25° and pressures from 710 nun. to 780 mm. An additional biblio¬ 
graphy is added to the paper. J. F. S. 

Effect of'' Acetylene on the Oxidation of Ammonia to 
Nitric Acid. Guy B. Taylor and Julian H. Capps (J. Ind . Eng. 
Chem., 1918, 10 , 457-—459).—The presence of a small quantity 
of acetylene in the ammonia-air mixture has a deleterious effect on 
the platinum catalyst; with 0*02% of acetylene, the yield falls from 
95% to 89% or less, whilst 0*1% of acetylene decreases' the yield to 
65%. Ammonia gas may be freed from acetylene and other non- 
reacting gases by dissolving it in water to- form a concentrated 
solution',and then vaporising the latter with air. [See, further, 
'tf.'S&c, Chem. Ind,. , August,] , i! VW. P. 3, 
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Density, Compressibility, and Atomic Weight of Argon. 
A. Ledxjc ( Conipt , rend., 1918 , 167, 70—71),—-Working with a 
carefully purified sample of argon, the author finds for its density 
the value 1*3787, for its coefficient of departure from Mariotte's 
law between 1 and 5 atm os., at 14° the value 10*2 x 10~ 6 , and for 
its atomic weight the value 39*91. W. G. 

The Reaction between the Alkali Phosphates and Mag¬ 
nesium Chloride. D. Balarefe ( Zeitsch . anorg. Ohcm ,, 1918, 
102, 241—246).—The author has examined the precipitates formed 
by bringing together under different conditions magnesium chloride 
and disodium, dipotassium, or dirubidium hydrogen phosphate. 
Generally, magnesium monohydrogen phosphate is precipitated, 
with a variable content of water or crystallisation, but it is liable 
to b© contaminated with magnesium monoalkali phosphate, and 
under suitable conditions the whole of the precipitate may be 
formed of the latter type of salt. Thus, when a dilute solution of 
magnesium chloride is added slowly with agitation to a 10% solu¬ 
tion of dipotassium hydrogen phosphate, the salt MgKP0 4 ,6H 2 0 is 
precipitated in an almost pure condition, but if the solutions are 
mixed in the reverse order, the precipitate is of uncertain composi¬ 
tion, containing variable quantities of MgKP0 4 aq., MgHP0 4 aq., 
Mg(OH) 2 , and Mg s (P0 4 ) 2 . The rubidium salt, MgRbP0 4 ,6H. 2 0, can 
be precipitated almost pure in a similar manner to the potassium 
salt. 

The work of Eroschel has shown (Ber. Sudslav. A had., 1912, 
190, 117—138) that in whatever manner dilute solutions of 
magnesium chloride and disodium hydrogen phosphate are mixed, 
equilibrium between the products of reaction is eventually obtained. 
Eroschel omitted to observe, however, that the precipitate is not 
pure MgHPC 4 aq., but liable to be contaminated with magnesium 
alkali phosphate. The author quotes analyses showing that when 
saturated solutions of these salts are mixed, the precipitate con¬ 
tains a considerable quantity of alkali. The results explain the 
reason for the supposed existence of so many hydrates of MgHPO.,, 
and also emphasis© the danger of the presence of alkali cations 
during ^ the estimation of phosphoric acid by the magnesium 
ammonium phosphate method. E. H. R. 

Isotopic Lead. Frank Wigglesworth Clarke ( Proc, Nat, Acad . 
Sci,, 1918, 4, 181—188).—The constancy of the atomic weight of 
lead from non-radioactive minerals and its independence on the 
■ species and locality of the mineral suggest that ordinary lead is a 
distinct variety, not a balanced mixture of the isotopes derived 
from uranium and thorium. The very variable atomic weight of 
lead derived from uranium minerals suggests that this " normal ” 
or ordinary lead is present in varying amount along with the 
isotope derived' from uranium. A hypothesis of elementary evolu¬ 
tion is.suggested, in which ordinary lead is a .product of evolution, 
the lighter elements condensing in the processes into the heavier’ 
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elements, and the isotopes formed in radioactive change are pro¬ 
ducts of degradation or decay. The atom being a very highly 
complex structure, in which the constituents must com© together 
in irregular proportions, the process of evolution from the lighter 
to the heavier forms is regarded as a slow process in which the 
final stable configuration is not at once attained, but only after a 
period of selection of the constituent parts. F. S. 

Mercury Hydrosols produced from Metallic Mercury. 

Ivar Nordlund [JJiss.y Upsala , 1918, 1—-125).—The preparation 
of mercury sols has been studied by a variety of methods, which 
include (n) mechanical dispersion methods, (?/) thermal dispersion 
methods, and ( c ) electrical dispersion methods. Under the first 
group of methods, it is shown that by spirting a fine stream of 
mercury by means of high pressure into solutions of potassium 
nitrate and gelatin, definite sols of mercury are produced, although 
the ' particles are relatively large. With solutions of ammonia, 
ammonium chloride, ammonium sulphate, or carbamide, or even 
pure water, no sol-formation occurred by this method. When 
mercury is shaken with pure water or with dilute solutions of 
potassium chloride, sodium chloride, potassium nitrate, potassium 
sulphate, copper sulphate, mercurous nitrate, or acetic acid, there 
is no formation of colloidal mercury, hut if dilute solutions 
(ea. l()'~ f W) of ammonia, ammonium sulphate, ammonium chloride, 
calcium citrate, tartaric acid, potassium tartrate, carbamide, or 
gelatin are used, definite colloidal solutions are produced. Mercury 
sols are also produced by passing hot mercury vapour directly into 
water. Mercury sols can be readily prepared by the Bredig method 
of electrical dispersion, using either direct or alternating current. 
The law of Stokes is tested for the velocity of fall of a mercury 
drop through an 11% solution of water in glycerol, and the results 
show that within the limits of experimental error the law holds 
for this case. The various sols have been examined in connexion 
with the distribution of the particles. The sols have varying 
colours from grey to yellowish-brown and reddish-brown; to 
characterise the colour of the sols more exactly, the absorption 
spectrum has been determined over the range x = 253—-263 /x/x. A 
number of experiments are described on methods of estimating the 
purity of the sols produced in different ways, the stability toward 
various electrolytes, and the stabilising action of electrolytes. From 
kataphoresis experiments, it is shown that the sols are all positively 
charged except those prepared in citrate and tartrate solutions, 
which are negatively charged. J. F. S. 

The Chemistry of Quinquevalent Tungsten. Oscar 0 : son 
Oollenburg (Zeitsch. anorg. Ghent., 1918, 102, 247—276).—-By 
the reduction of tungstic acid or a tungstate in^ oxalic acid solu¬ 
tion with tin, the author has succeeded in preparing soluble, fairly 
stable complex oxalates containing quinquevalent tungsten. These 
"■salts have been isolated in a pure condition, and from tKe3to';Whfer : , ; 
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compounds containing quinqu©valent tungsten have "boon prepared. 
The reduction with tin proceeds smoothly only in the on© stage. 
It is best to reduce a solution of an alkali tungstate in a concen¬ 
trated solution of oxalic acid containing slight excess of alkali 
oxalate. The course of the reduction can be followed by the 
colour change, through dark blue, green, and yellow to deep red. 
After removal of tin and excess of oxalic acid, the complex oxalate 
is precipitated by means of alcohol, and can be purified by dis¬ 
solving in hot water and salting out, the sodium salt with sodium 
bromide, the potassium salt with potassium iodide. The com¬ 
pounds must be dried in a current of carbon dioxide, but are fairly 
stable in air when dry. The sodium salt has the composition 
3NaoO,2Wo0 5 ,4G,0 8 ,12HoO, and the potassium salt 
- “ 3K 2 0,2W 2 0 5 ,4C 2 0 s ,9H 2 0. 

They are red, crystalline powders which slowly oxidise in air, and 
at 100° lose their water, but do not decompose. They are very 
soluble in water, insoluble in organic solvents. Sodium hydroxide 
in the cold ^precipitates from' their aqueous solution a brown, 
amorphous substance containing quinquevalent tungsten, but on 
boiling, part of this dissolves to form a tungstate, whilst a dark 
residue remains, probably containing quadrivalent tungsten. The 
complex oxalates can be regarded as oxalotungstites , derived from 
a hypothetical tungstens acid. 

The oxalotungstites dissolve in concentrated hydrochloric acid, 
forming a deep blue solution, which contains an oxychloride of 
quinquevalent tungsten, probably W001 3 . From this solution, 
complex chlorides can be isolated containing WOCl 3 in combina¬ 
tion with chlorides of the alkali metals or ammonium or hydro¬ 
chlorides of organic bases. The ammonium and potassium salts 
are precipitated by saturating a hydrochloric acid solution of 
the corresponding oxalotungstite with hydrogen chloride. The 
rubidium, caesium, aniline, tetraethyl- and tetrapropyl-ammonium 
compounds are precipitated when the corresponding chloride is 
added to a hydrochloric acid solution of an oxalotungstite, and the 
pyridine and quinoline compounds are prepared by double decom¬ 
position of their hydrochlorides with ammonium chlorotungstite. 
Four types of complex chlorides have been observed. Type la has 
the composition M 2 W0C1 5 , in which M may he NH 4 , Rb, Cs, or 
CflH 5 NH 3 ; type Ih, M 2 WOCI s ,.rHoO, is represented by the 
potassium compound; type Htf, MWOC! 4 , is represented by the 
pyridine and quinoline compounds, and type IIJ, MW0C1 4 ,H o 0, 
by tetraethyl- and' tetrapropyl-ammonium compounds. The com¬ 
pounds of type I correspond with the so-called molybdeny! chlorides; 
they form green crystals. Those of type II have no repre¬ 
sentative among molybdenum compounds; they form shining, 
brown crystals (Ila) or bright, greenish-blue “ crystals (IK). The 
latter hold their water with great tenacity, and may be regarded 
as hydroxy-compounds, for example, (O s H 5 ) 4 N,W(OH) 2 C1 4 . The 
author prefers to regard the compounds as chloro-deiivatives of 
tungstens acid, rather, than as double chlorides or tungstyl chlorides, 
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those of type II being derived from metatuivgstous acid , W0 2 ,0H, 
and those of type I from the hydroxide, W(OH) 6 , 

The chlorotungstites are stable in dry air at the ordinary 
temperature, but decofnpose with oxidation to tungstates at 
60—70°. They are immediately hydrolysed by water with forma¬ 
tion of a brown hydroxide, which has not been analysed. The less 
soluble caesium compound is, however, far more stable than the 
readily soluble ammonium and potassium compounds. They dis¬ 
solve readily in absolute methyl and ethyl alcohols, with the excep¬ 
tion of the rubidium and caesium compounds, but not in other 
organic solvents. Concentrated hydrochloric acid and 35% 
sulphuric acid also dissolve them, but alkalis and ammonia decom¬ 
pose them. Oxidising agents convert them into tungstates, and 
permanganate and iodine have been employed for quantitative 
determinations of the quinquevalent tungsten. 

The chlorotungstites react, vigorously with a concentrated solu¬ 
tion of potassium cyanide with ©volution of hydrogen cyanide. A 
reddish-yellow solution is formed containing cyanides of the type 
M 4 W(CN) fi , from which a sparingly soluble cadmium compound, 
Cd 2 W(CN)g,8H 2 0, has been isolated. A thiocyanic acid compound 
has also been isolated in the form of a pyridine salt having the 
composition (PyH) 2 W0(SCN) 5 ^H 3 0. 

Full details for the preparation of each of the chlorotungstites 
described are given. E. H. R. 

Behaviour of Solutions of Stannic Fluoride* iST. Howell 
Furman (/. Amer. C 7 hem . Soc., 1918, 40, 906—914). —Stannic 
■fluoride was prepared by the action of anhydrous hydrogen fluoride 
on stannic chloride according to the method of Ruff and Plato- by 
the use of apparatus involving a minimum amount of platinum. 
According to observations on the electrical conductivity of its solu¬ 
tions, it hydrolyses much less rapidly than stannic chloride. The 
conductivity increases rapidly at first, but attains a constant value 
after some days. The final value corresponds closely with that 
calculated on the assumption that complete hydrolysis takes place 
in accordance with the equation SnF 4 + 4H 2 0 = Sn(OH) 4 4HF. 

Experiments made with a view to ascertain the amount of hydro¬ 
fluoric acid which is necessary to prevent the precipitation of tin 
by the action of hydrogen sulphide show that the hydrogen ion con¬ 
centration must be such that hydrolysis of the stannic fluoride 
becomes inappreciable. The anomalous behaviour of stannic tin 
in hydrofluoric acid solution may be explained either by the 
assumption that stannic fluoride has little tendency to ionise, or 
by the formation of complex ions of the type H u SnF 4+n * Of the 
two hypotheses, the former seems to be in better agreement with 
the facts. H. M. D. 

. Combinations of Normal Zirconyl Sulphate with some 
Alkali Sulphates (K f Ma ? NH 4 )« ' Ed. Chauybkbt and (Mllb.) H. 
Gueylard (pompt. rend., 1918, 167, 24—25. Compare this vol., 
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ii, 234)*—Normal zirconyl sulphate forms compounds of the types 
(ZrOS0 4 ) 3 ,X or (ZrOS0 4 ) 3 ,X 3 , where X may be Zr0 2 or an alkali 
sulphate. The compounds which have been isolated are 
(ZrO S0 4 ) s ,K 2 S0 4 ,8HoO, 

(ZrO*S0 4 ) 3 , 2NaoS0 4 ,7H 0 0, and (ZtO-S0 4 ) s> 2(NH 4 ) 2 S0 4 ,7H 2 0. 

‘ W. G, 


Chemistry of Gold at High Temperatures and Pressures. 
Harold H. Morris (,7. A met. Ckem. Sac., 1918,'40, 917—937). 
—In reference to the explanation of the occurrence of free gold in 
nature, experiments have been made on the behaviour of gold com¬ 
pounds under the influence of water at high temperatures and 
pressures. The experiments were made with a specially constructed 
steel bomb. Gold hydroxide yields metallic gold when treated with 
water at 322°. In presence of sodium chloride and magnesium 
chloride, decomposition takes place at a lower temperature; calcium 
chloride, on the other hand, tends to prevent the decomposition. 

Gold chloride may be heated to the critical temperature (370°) 
before metallic gold appears. In presence of small quantities of 
sodium, magnesium, or calcium chloride, gold chloride is more 
stable, and reduction to the metal is not observed until the tempera¬ 
ture is raised to 450—460°. The increased stability is attributed 
to the formation of double chlorides. 

Calcite and magnesite become plated with gold when heated 
with gold chloride solutions up to 310°. Sodium, magnesium, and 
calcium chlorides prevent this action from taking place until the 
temperature is raised to about 500°. 

Magnesium hydrogen carbonate acts like the normal carbonate, 
but calcium hydrogen carbonate appears to have no influence on 
the stability of a gold chloride solution. 

It has also been observed that gold dissolves in hot hydrochloric 
icid containing auric chloride. Anrous chloride is formed. 

H. M. D. 


Mineralogical Chemistry. 


The Constitution of Coal. Marie C, Stores and R. V, 
Wheeler (Dept* Sci . Ind. Research, 1918, 1—58).—A monograph 
in which the subject is dealt with both from the economic and 
scientific points of view. The points considered are the definition 
oi coal and its general constitution, the principal methods of 
accumulation of .coal-forming vegetable material, the action of 
solvents on coal, the destructive distillation and distillation at 
different temperatures, the nature of the liquid distillates, the 
microscopical evidence on the constitution of coal, the nature of 
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the ‘‘ ulmic substances/ ’ tlie action of reagents on coal, and the 
nature of artificial coals. There is a brief discussion of the various 
theories on the constitution of coal, an appendix on the classifica¬ 
tion of coals, and a very full bibliography. W. G. 

Augite from StrombolL S. Kozu and H. 8. Washington 
(Amer. J. Sci 1918, [iv], 45, 463—469).—Dull, black, or 
brownish-black crystals of augite about 1 cm. long occur loose in 
some abundance in the volcanic ash around the crater of Stromboli. 
D 19 ° 3*243. The refractive indices (a Ka ~ 1*693, —1’699, y= 1*719) 

are lower than, are usual for augite, corresponding with the pre¬ 
ponderance of the diopside molecule shown by the following 
analysis. This analysis (I) corresponds with Ca(Mg,Fe)SIO r 
80*12, (Mg,Fe)SiO s 7*48, (Mg,Fe)AL>SiO (J 7*03, NaPeSi 2 0 £ . 5*46%' 
Analysis II is of the basalt scoria in which the crystals occur. 


SiO* 

TiO a . 

ALQ,. 

Fep s . 

FeO. 

MnO, NiO, 

MgO, 

50-94 

0-96 

3*37 

2-05 

7-41 

0-10 n.d. 

14*59 

50-83 

0-81 

16-66 

1-52 

6-64 

0*12 n.d. 

6*08 

CaO. 

SrO. 

Na 2 0. 

Kp, 

PP. 

HoO. 

Total. 

L 20-34 

0*08 

0-61 

0-18 

— 

0-08 

100*71 

II. 10-99 

— 

2*66 

2-05 

1*61 

0*36 

100*33 


L. J. S. 
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Universal Gasometer. Jaroslav Milbauer (. Zeitsch . anal 
<Jhem 1918, 57, 161—162).—The apparatus described allows the 
gas contained in it to be delivered at any predetermined rate and 
constant pressure, the water being admitted through an adjustable 
constant-level device. W. P. S. 

Mercuric Oxide as a Standard for Volumetric Analysis. 
G, Inczjs (Zeitsch. anal . Chern 1918, 57, 176).—A reply to 
Rosenthaler (this vol., ii, 236). The author's method for using 
mercuric oxide differs from that described by Rosenthaler and 
Abelmann. W. P. S. 

Estimation of Halogens, Sulphur, and Nitrogen in the 
Presence of Mercury. Maurice Francois (Compt. rend., 1918, 
166, 1000—1003).—For the estimation of halogens, the mercury 
is removed by means of zinc turnings by the method previously 
described (compare this vol., ii, 276), but without using potassium 
iodide, 'all the filtrates and decanted liquids being kept and■ mixed, 
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and in this solution the halogens are estimated by means of silver 
nitrate in the usual manner. 

For the estimation of sulphur, this is first converted into- sulphate 
by oxidation with bromine in hydrobromic acid, and then the 
mercury and excess of bromine are removed by the addition of 
zinc turnings, the sulphur being estimated in,the filtrate by pre¬ 
cipitation as barium sulphate. 

Nitrogen in the form of mereuriammoni am or mereimauii.no~ 
compounds is estimated in the filtrate, after the removal of 
mercury by the method described ( loc . dt,) 9 by addition of alkali 
and distillation of the ammonia or amine into dilute hydrochloric 
acid and weighing as ammonium chloride or amine hydrochloride. 

' ■ W, 0. 

Volumetric Estimation of Chlorine, Bromine, Cyanogen, 
and Mercury,, Emil Vgtocek (Chem. Zeit., 1918, 42, 271—27*2, 
Compare this vol., ii, 238).—The method described for the titra¬ 
tion of chlorides may also be applied to bromides and cyanides, but 
not to iodides or fluorides; conversely, it may be used for the 
volumetric estimation of mercury. The insolubility of cupric 
nitroprusside affords a means of separating this metal from mercury, 
since mercury nitroprusside is soluble in the- presence of an excess 
of sodium chloride. [See, further, J. Soc . Chem. Ind 444a.] 

W. P. S. 

Estimation of Combined Chlorine in Gastric Juice, 
G-egrges and Fabre (Soc, Pharm. Pam , 1917; from Ann. Ghim, 
ancd. } 1918, 23, 133—134).—Five c.c. of the sample are heated 
with 10 c.c. of N/ 10-silver nitrate solution, 6 c.c. of saturated 
potassium permanganate solution, and 10 c.c. of nitric acid; the 
excess of silver nitrate is then titrated with thiocyanate solution, 
This gives the total chlorine. Another portion of 5 c.c. of the 
sample is evaporated in a platinum basin, and the combined 
chlorine is estimated in' the residue as described. The fixed 
(inorganic chlorine) is estimated in the ash of the sample. Three 
specimens of gastric juice contained 2*99, 2*84, and 1*09 grams of 
fixed chlorine per litre, respectively. W. P. S. 

"Detection of Iodides in the Presence of Cyanides. L. J. 
Curtman and C. Kaufman (J. Amer. Chem. Soc., 1918, , 40, 
914—917).—Comparative experiments made on the detection of 
iodide in presence of relatively large quantities of cyanide with 
potassium nitrite, potassium permanganate, hydrogen peroxide, and 
chlorine as oxidising agents show that the interference of cyanide is 
least when permanganate is used as the oxidising agent. 

If the cyanides are precipitated by the addition of cobalt nitrate 
and the .filtrate examined for iodide by the use of permanganate, 
sulphuric acid, 1 and chloroform, it is possible to detect 1 part of 
iodide in presence of 500 parts of cyanide. [See J. Soc. Ohem. 
Jnd,, 413a.] - H. MFD, 
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The Microchemical Method ol Estimating Residual 
Hitrogen. 1 var Bang ( Biochem . Zeitsch ., 1918, 87,259—263).— 
The urea can be first extracted from the blood sample on filter 
paper by treatment with alcohol-ether mixture for five hours, and 
the remaining nitrogen is then extracted with phosphomolybdic 
acid solution (0*05% phosphomolybdic acid + 1-5% sulphuric acid) 
for on© hour. The nitrogen in each extract is estimated by the 
micro-Kjeldahl method. ^ g.„ B. S. 

Detection of Nitrates in Water. Escaich (J. Phctrm. Ghim 
1918, [vii], 17, 395),.-—Fifteen c.c. of the water are mixed with 2 c.c. 
of 10% antipyrine solution and 4 drops of acid mercuric sulphate 
solution, and a drop of 5% potassium ferricyanide solution is added. 
In the presence of 0T mg. of nitrite.per litre of water, a red 
coloration' is obtained. The reaction is characteristic of nitrites 
and may be used for the detection of nitrates after these have been 
reduced by “ amalgamated ” aluminium. [See, further, Soc. 
Ghent, InS August.] W. P. S. 

Simplified Working with, a Nitrometer. Rudolf Kaesbohrer 
(Ohem, Zeit 1918, 42, 296).—In the usual gasometric estimation 
of nitric acid, an approximate correction is made for the pressure 
due to the acid layer, a depth of 7 mm. of acid being taken as 
equivalent to 1 mm. of mercury. A more trustworthy procedure 
is to bring the mercury to the same level in the measuring and 
levelling tubes, read the volume of the gas, open the tap of the 
measuring tube, and note the difference in level of the mercury. 
This difference in mm. is subtracted from the barometric pressure 
during the experiment. W. P. S. 

Estimation, of Nitric Acid in Bismuth Snhnitrate. E. Luce 
(Bull. Soc. chim 1918, [iv], 23, 264—271; J. Pham. Ghim., 
1918, [vii], 17, 349—359).—At 95° bismuth subnitrate reacts with 
oxalic acid in the presence of manganese sulphate according to the 
equation 6(,2BoQ) + 2(BiO*NO«j) -f- = 2N0 4 " 300 -P 

9C0O 4- 19H 2 0 4- (Bi0). 2 S0 4 . About 0*5 gram of bismuth subnitrate 
and 1 gram of manganese sulphate are heated in a flask under a 
reflux apparatus for one and a-half hours with 50 c.c. of a solution 
containing 20 grams of crystallised oxalic acid and 60 c.c. of 
sulphuric acid per 100 c.c.; to prevent secondary reactions, a 
current of carbon dioxide must be passed through the flask during 
the, reaction. The excess of oxalic acid is then titrated' with 
standardised permanganate solution. [See, further, J. Soc. Ohem. 
Ind., August.] W. P # . S. 

Critical, Elaboration ol Quantitative Precipitation 
Methods Exemplified by a Method lor the Estimation of 
Phosphoric Acid. H. Heidenhain (J. Ind, Eng. Ghent., 1918, 
10, 426—429).*—To determine whether a method is trustworthy, 
it, is necessary to know, 1 ' the solubility of the precipitate and, The, 
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influence of concentration, temperature, presence of other sub¬ 
stances, etc. The purity of the precipitate also requires investiga¬ 
tion. In the estimation of phosphoric acid by precipitation with 
inolybdic. acid and titration of the precipitate with sodium hydr¬ 
oxide solution, the presence of ammonia interferes with the end- 
point when phenolphthalein is used as the indicator. It is there¬ 
for© recommended that the phosphoric acid should be precipitated as 
potassium phosphomolybdate and the precipitate washed with 10% 
potassium, nitrate solution containing free nitric acid (N /100 
strength). The small quantity of acid remaining in the filter can 
be estimated and a correction made. [See, further. 7. Soc, Chem . 
Ind,, August.] * ' W. P. S. 

Tli© Wet Method lor Estimation of Carbon. Wilhelm 
Stepp (. Biochem,. Zeitscli., 1918, 87, 135—142). — The author dis¬ 
cusses the following points in the wet estimation: (a) The form 
of the apparatus. This is figured in the text, and the flask in 
which decomposition takes place is connected with a condenser to 
retain the acid. (6) The purification of the sulphuric acid. 
This is accomplished by heating it first with potassium 
dichromate, and afterwards with permanganate, (c) The purity 
of potassium dichromate used for oxidation of organic salts. It is 
difficult to obtain this quite free from carbonate. The author sub¬ 
stitutes a mixture of chromic acid and sulphuric acid. Finally, 
when oxidation with the mixture of chromic aud sulphuric acids 
has gone on for four hours, the apparatus is allowed to cool in a 
current of air free from carbon dioxide, and 10 c,c. of 5°/ no solution 
of potassium permanganate are added, and the mixture is heated 
for another hour. S. B. 8. 

The Estimation of Carbonates and Hydrogen Carbonates 
in the Cold; Analysis of a Mixture of these Salts. Exact 
Details lor the Use of Litmus and Phenolphthalein as 
Indicators. W. Mestrezat (Bull Soc . chmi 1918, [Iv], 23 ? 
250—254),—The author finds that in the titration of carbonates, 
using phenolphthalein as indicator, a satisfactory and correct end¬ 
point is obtained'when the whole of the carbonate is just converted 
by the acid into hydrogen carbonate, if the alkaline liquid is so 
diluted as not to contain more than 0*07% of sodium carbonate. 

Similarly, total alkalinity may be determined by titration in the 
cold, using litmus as an indicator, if the procedure used is as follows. 
The standard acid is run in, 1—2 c.c. at a time, until a change 
in the tint of the indicator is just noticeable. Then between each 
successive addition of 0*2—0*3 c.c. of acid the liquid is mixed and 
divided into two parts, one being used as a control and the other 
receiving the acid. That point at which an addition of acid pro¬ 
duces no colour change, as shown by the comparison, is the end¬ 
point. ' ‘ ' w. G. 

Estimation of Sodium and Potassium [in Foodstuffs, etc.]. 
:S. Sb Rhite (7. Ind, Eng. Chem., 1918, 10, 429—431).—The 
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swlphated ash of the substance is dissolved in hydrochloric acid, 
and after separation of phosphoric acid, iron, calcium, magnesium, 
etc., the sodium and potassium are weighed together as sulphates. 
The potassium is estimated in a separated portion of the- ash by 
precipitation, as potassium platinichloride after the iron and 
calcium have been removed. The potassium platinichloride is 
washed with 80% alcohol, then with 20% ammonium chloride solu¬ 
tion saturated with potassium platinichloride (this removes mag¬ 
nesium sulphate and traces of calcium salts), and finally with 80% 
alcohol. [See, further, J. Son, Chew. Inch, August.] W. P. S. 

The Lawronce-Smith Method for the Estimation of 
Alkalis in Silicates. P. Wenger and Ed. Brange (Mon. Sci., 
1918, [v], 8, I, 97—99).—The Lawrence-Smith reaction for the de¬ 
composition of silicates (heating with a mixture of calcium carbon¬ 
ate, 8 parts, and ammonium chloride, 1 part) is complete when the 
mixture is heated for two hours at. 700°. After cooling, the mix¬ 
ture is treated with water, filtered, the calcium is removed from 
the filtrate, and the alkalis then estimated in the usual way. [See, 
further, J. Sac, Chem. ItuL, August-.] W. P. S. 

Detection of Strontium in the Presence of Barium by 
Calcium Sulphate Solution. Theodora P. Raikow (Zeitsch. 
anal. Chem., 1918, 57, 164—170).—--Although strontium sulphate 
forms slowly when a soluble strontium salt is treated with calcium 
sulphate solution, the presence of a barium salt, and consequent 
formation of barium sulphate, greatly increases the rate of pre¬ 
cipitation of strontium salt. To detect strontium in the presence 
of barium, 10 c,c. of the solution to be tested are treated with an 
excess of calcium sulphate solution, the mixture shaken for fifteen 
seconds, and then filtered. If the filtrate becomes turbid after a 
short time, or does so when bailed, strontium is present. In cases 
where a turbidity is not obtained, the precipitate on the filter 
should be washed several times with hot water’ and the filtrate 
now tested with barium chloride solution; the washing dissolves 
out any strontium sulphate precipitated with the barium sulphate, 
and a turbidity is produced on the addition of barium chloride. 

. W. P. 8. 

Precipitation of Magnesium as Oxalate and the Theory 
of the Formation of Precipitates. A. Astrtjc and J. Camo 
(J. Pharm . Ohm., 1918, [vii], 17, 381—386).—A discussion of the 
conditions affecting the precipitation of magnesium oxalate. The 
quantity of this oxalate which is precipitated from magnesium 
acetate solution by oxalic acid increases with the concentration of 
the acetate solution. In the separation of large quantities of 
magnesium, salts from calcium salts, the calcium oxalate should be 
precipitated from a very dilute solution. [See, further, J. Sot. 
Ghent. Ind August.] ' W* P. S.-A 
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Hematoxylin as a Reagent for Copper Ions and Im¬ 
perfect Complexes of Copper. S. Rebbllo-Alves and A r 
Bbnedicenti (Arch, farm . sjjer. sci. aff., 1917, 24, 50—57; from 
Physiol . Ahstr 1918, 8, 184). —To detect the presence of copper 
in protein complexes, the solution is treated with a drop of neutral 
red solution and then with a very dilute solution of sodium 
carbonate until a clear yellow is obtained, when the solution is 
sufficiently alkaline for the reaction between hematoxylin and 
copper. S. B. S, 

The Titration of Copper with Potassium Cyanide. M.T. 
Applebey and K. W. Lane (Analyst, 1918, 43, 268).—In titrating 
copper with potassium cyanide, the end-point of the reaction is no 
longer sharp in the case of solutions containing much less than 
1 gram of copper per litre. A method of titrating amounts of 
about 0*1 gram per litre, however, has been based on the fact that 
a solution of a -double carbonate of copper and an alkali in excess 
of sodium carbonate- solution reacts sharply with cyanide, the end- 
point of the reaction being shown by the colour changing from 
blue to an unstable grey, the solution becoming clear and colour¬ 
less in a few minutes. The double carbonate is prepared by add¬ 
ing the copper solution to a solution of sodium carbonate and 
sodium hydrogen carbonate, the presence of the latter being neces¬ 
sary to prevent the precipitation of a basic carbonate. 

C. A. M. 

Volumetric Estimation of Copper by Potassium Thio¬ 
cyanate, Potassium Iodide, and Thiosulphate, G. Bruhns 
(Ohem . Zeit., 1918, 42, 301-—302).—The presence of potassium 
thiocyanate is of advantage in the iodometric estimation of copper, 
since it decreases the amount of potassium iodide required. The 
cupric salt solution is treated with a small quantity of potassium 
iodide and then titrated with thiosulphate solution containing 
potassium thiocyanate. The latter reacts with the cuprous iodide 
first formed and liberates an equivalent amount of potassium iodide, 
which in turn reacts with a further quantity of the cupric salt! 
[See, further, J. Soc. Ghent. Ind 448a.] ‘ W. P. S. 

A New Method of Estimating Mercury by means of 
Zinc Pilings, > Maurice Francois ( Compt. rend., 1918, 166, 
950—952).—-The mercury salt, in a finely divided state, is placed 
in a conical flask with 1 gram of zinc filings and 10 cx. of 
2J-suIphuric acid. After half an hour, a second quantity of zinc 
and acid is added, this being repeated at the end of the first hour. 
After twenty-four hours, the liquid is decanted through a filter 
and the residue washed four times by decantation with water. To 
it is then added, 5 cx. at a time, 25 cx. of dilute hydrochloric 
acid (1:1).- After twenty-four hours, this liquid is decanted and 
25 cx. of fuming hydrochloric acid ar© added. After a further 
twenty-four hours, the zinc,,has all dissolved, and the mercury is in 
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the form of one large globule, which is carefully washed by decant¬ 
ation, transferred to a porcelain crucible, and dried first by filter 
paper and finally over sulphuric acid in the cold, and weighed. The 
method is accurate and applicable to all mercury salts except the 
sulphide, which must first be oxidised to the sulphate. It is 
advisable to add 0*5 gram of potassium iodide to the mercury salt 
before commencing the estimation. - W. G. 

The Use of Hydrofluoric Acid fin Analysis. N. Howell 
If hr man (J. Arner. Ghem. Soc 1918, 40, 895 — 906). — A summary 
is given of the results which have been previously obtained by the 
4 S© of hydrofluoric acid solutions in the separation of metals by 
electro-analysis and by precipitation as sulphides. Further results 
are given which show that copper can be quantitatively separated 
from vanadium in acid fluoride solution by electro-deposition of 
the copper. Vanadium thus behaves similarly to tin and tungsten, 
and preliminary observations indicate that uranium and titanium 
fall into the same category. 

The general chemical behaviour of stannic tin in acid fluoride 
solutions shows that the stannic ion is not present in appreciable 
quantity, for such solutions give none of the characteristic reactions 
of stannic tin. In consequence of this behaviour, hydrofluoric acid 
may be conveniently used in the analysis of tin-antimony alloys. 
The procedure recommended is described in detail. 

By the addition of boric acid to an acid fluoride solution of 
stannic tin, the ordinary chemical properties of the stannic ion 
are developed, and the tin may be quantitatively separated by the 
action of hydrogen sulphide or by electro-deposition. The boric 
acid may be replaced by silica with similar results. The action of 
the boric acid is presumably connected with the formation of 
borofluoride, and it is shown that acid fluoride solutions to which 
excess of boric acid has been added have comparatively little action 
on glass vessels. , 

The action of boric acid on the behaviour of tin in hydrofluoric 
acid solution is made the basis of a method for the qualitative 
analysis of the tin group of metals, [‘See also J, Soc. Ghem. Ind 
445a.] , ' H. M, D. 

Colorimetric Estimation of Lactose in Milk. August 
J. F. Pacini and Dorothy Wright Bussell (J. Biol. Ghem., 

1918, 34, 505.507).—A modification of 'Lewis and Benedict’s 

colorimetric method,’for the estimation of dextrose in the blood 
(A., 1915, ii, 111) is described for the estimation of lactose in milk. 
[Bee, further, J. Soc, Ghem,. Ind., August,] , Hi W. B. 

i i 

Nephelometric Values of Cholesterol and the Higher 
Patty Acids. Frank A. Csonka (J. Biol. Ghem „ 1918, 34, 
577—582) .—The nephelometric value of a substance is defined by 
the author as, the turbidity produced by a given amount of dhe 1 
substance compared in a nephelometer with: a’ given'. standard 
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•within a given length of time. Taking oleic acid as a standard, 
for example, the nephelometric values of cholesterol, stearic and 
palmitic acids, are all different, but the nephelometric value of a 
mixture of any two of them is the sum of the nephelometric values 
of the constituents. The nephelometric value is influenced by the 
concentration of acid in the suspension, and the degree of turbidity 
changes with varying rapidity with the lapse of time. For every 
substance there is an optimum acid concentration which produces 
the highest nephelometric value with the least change within a 
specified interval of time. H. W. B. 

The Colloid' Chemistry of Fehling’s Sugar Test, M. II, 

.Fischer and M. O. Hooker, (J. Lab. and Clin. Med., 1918, 3, 
368—373; from Physiol. Ahslr., 1918, 3, 181).—The varying 
colours produced by Fehling’s solution are ascribed to the different 
sizes of the reduced copper oxide particles held in suspension, 

S. B. S. 

Physiology of Blood-sugar. I. Bang’s Micro-method of 
Sugar Estimation. Richard Ege ( Biochem . ZeitscL , 1918, 87, 
77 — 91 ).—A revision of Bang’s method, directing attention more 
especially to the influence of the time taken in reduction on the 
results. The following suggestions are made : (1) A longer time 
than that suggested by Bang (‘‘Methode zur Microbestiminmig 
einiger Blutbestandtheile , 5 ' 1 1916). (2) The use of a gas-regulator 

(figured in text), (3) Strict adherence to standard methods. 
Attention is also directed to a source of error from the fact that 
certain substances acting on iodine can be removed from the india- 
rubber of the apparatus. Methods for avoiding this source of 
error are indicated. S. B. 8 . 

The Microchemical Method of Estimation of Blood-sugar. 

Ivar Bang ( Btochem. Zeitsch ,, 1918, 87, 248—258).—The two 
chief errors in the author’s method are due to differences in the 
intensity of boiling during the reduction, and to the oxidation by 
air during titration. The first of these can be overcome by pass¬ 
ing the gas used for heating through, a special form of valve, which 
is figured in the text, and the second by oxidising the reduced 
cuprous oxide by excess of potassium iodate and estimating the 
excess^ of iodate by titration. The solutions employed are the 
following: ( 1 ) Solution for coagulating the blood (weighed on 
filter paper by a torsion balance), 1360 c.c. of saturated solution 
of potassium chloride, T5 c.c, of 25% hydrochloric acid, 3 grams 
of urany! acetate dissolved in 200 c.c. of water, and the mixture 
diluted to 2 litres. In this are dissolved 500 mg. of CuS0 4 ,5H 9 0. 
( 2 ) The iodate solution is made by dissolving 0*2230 gram of pure 
potassium iodate and 50 grams of potassium carbonate in 1 litre 
of water. (3) N/ 100- or N / 200-thiosulphate solution. ( 4 ) 1 % 
soluble starch, 2% potassium chloride solution. The weighed blood 
on the filter paper (about 0*1 gram) is extracted by 6*5 c.c. of 
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solution L The first extract is poured off, and a second extraction 
is made with 6*5 c.c. of the solution. Two c.c. of the iodate solution 
(No. 2) are then added, and the mixture is heated for exactly two 
minutes. Fifteen seconds before the end of this time, 2 c.c. of 
20 % (by volume) sulphuric acid are added. After cooling, 
potassium iodide solution (5%) is added, and titration is carried 
out by thiosulphate solution (No. 3), using starch (solution 4) as 
indicator. The difference between the result obtained and the 
titer of 2 c.c. of the original iodate solution gives the amount of 
sugar. 0‘1Q Mg. of dextrose is equivalent to 1/9(3 c.c. of A/200-thio- 
sulphate solution. g, B. R. 

The Microchemical Method oi Estimating Dextrose. Ivar 
Bang and K. Hatlehoel (Biochem . Zeitseh., 1918, 87, 264—272). 
—The authors find that exact timing of the heating for the reduc¬ 
tion process in Bang's method (see preceding abstract) can be 
avoided by blowing a current of steam through the mixture for 
four minutes. A slight alteration must be made, however, in the 
solutions used, especially as regards the amounts of copper sulphate 
and alkali. The solution for extracting the filter paper containing 
the blood is as follows: 400 grams of potassium chloride, 3 grains 
of uranyi acetate, 1*5 c.c. of 25% hydrochloric acid, and 800 mg. 
of copper sulphate in 2 litres. The iodate solution contains 
15 grams of potassium carbonate, 20 grams of potassium ammonium 
tartrate, and 0*3567 gram of potassium iodate in 1 litre. 

S. B, S. 

A Modification of the Selivanov Reaction [for Detection 
of Ketoses or Sucrose]. F. Weehuizen ( Bee . trav . chim 1918, 
37, 302—303; Miami . Weekhlad , 1918, 55, 831—832. Compare 
A., 1887, 459).—The reaction may he performed without heating 
the reacting mixture if a saturated solution of hydrogen chloride 
in absolute alcohol is used, and to it is added the mixture' of 
sugars, under examination for the presence of a ketose or sucrose, 
and some resorcinol. A cherry-red coloration appears within three 
minutes. The method may be applied to the detection of sucrose 
in milk. [See, further, J. Bor.. Ghent. Ind., 436 a .] W, G. 

Effect of Codeine in Hindering the Precipitation of 
Morphine by Ammonia from a Solution of it® Lime 
Compound. H. E. Annett and Hardayal Singh ( Analyst , 1918, 
43, 205—213).—The Pharmacopoeia method for the estimation of 
morphine in opium consists essentially in mixing the sample with 
calcium hydroxide and water, filtering the mixture, and precipi¬ 
tating the morphine in the filtrate in the presence of ether and 
alcohol Codeine also dissolves in the calcium hydroxide solution, 
and its presence diminishes the quantity of ^ morphine precipitated 
subsequently by ammonia, the effect increasing with the concentra¬ 
tion of the solution and of codeine. The codeine may, however, 
be removed by extracting the solution with toluene previously to 



it 280 ABSTRACTS OB CHEMICAL PAPERS. 

the precipitation of the morphine, and this modification is recom¬ 
mended in the estimation of morphine in opium, particularly in 
Indian opiums with a high codeine content, Narcotine is quite 
insoluble in water in the presence of an excess of calcium hydroxide, 
either alone or mixed with morphine and codeine. W. P. S. 

[Estimation of Histidine in Proteins.] Walter E. Thrun 
and P. F. Trowbridge (J. Biol. Chem., 1918, 34, 355 — 356).—See 
this vol., i, 324, 

[Estimation of Quinine in the Organism.] Heinz 
Hartmann and Loro Zila (Arch. exp. Bath. Phurrn 1,918, 83, 
221—234).—See this vol., i, 328. 

Is the Adamkiewicz Reaction due to Glyoxylic Acid or to 
Formaldehyde ? E. Voisenbt (Compt. rend 1918, 18© # 

789—792).—As opposed to the view of Hopkins and Cole (A., 1901, 
i, 310), the author considers that the colour reaction is due to the 
presence of formaldehyde and not of glyoxylic acid. A very dilute 
solution of formaldehyde readily gives the violet coloration in the 
presence of a trace of protein. The formaldehyde may be produced 
in the acetic acid by oxidation. W. G. 

Effect of Time of Digestion on the Hydrolysis of Casein 
in'the Presence of Starch. J. S. McHargue (J. Agric. Research , 
1918, 12, 1—7).- —The Yan Slyke method for protein analysis, when 
applied to mixtures of casein and starch, in the proportion of 1:5, 
which have been hydrolysed from twelve to fifteen hours with 20% 
hydrochloric acid, gives results for the amino-acid groups that are 
comparable with those obtained by Yan Slyke for casein alone. 
Prolonging the time of digestion with this strength of acid on such 
a casein-starch mixture, brings about a redistribution of the 
nitrogen in the histidine and cystine groups. The insoluble residue 
from the casein-starch hydrolysis contains nitrogen, which is in 
an inert form and should not be included in the hmnin deter 
Lunation. W. G, 

Mechanical and Physical Analysis of Soils. G, Riohtkr 
(Bm. Mitt . Bodenk, 1916, 6 , 193, 318; from Brnl. Zentr., 1918, 
47, 49—52).—A discussion of the various methods for the 
mechanical and physical examination of soils; Kopecky’s trituration 
method is preferred to that of Atterberg; Breitenbach’s method 
for the estimation of the hygroscopic properties of soils gives higher 
results' than those obtained by Mitscherlich’s method. [See, 
further, J. Soo . Chern. Ind 384a.] W. P. S. 
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The Scattering of Light in Hydrogen, Oxygen, and 
Nitrogen. M. Born (Ber. Pent. physikal. Oes 1918, 20, 16—32). 

- -In a previous paper (ibid., 1917, 19, 243), the author has shown 
that gases which consist of anisotropic molecules exhibit a scatter¬ 
ing effect other than that which has been explained by Rayleigh’s 
theory. The rays which characterise this new type of opalescence 
are in part non-polarised, and can accordingly be sharply dis¬ 
tinguished from the polarised rays which are associated with 
the more familiar scattering effect. Experiments made by 
Smoluchowski on hydrogen, oxygen, and nitrogen afforded no 
evidence of the existence of the effect predicted by the author, and 
it is supposed that this may be due either to the insufficient 
anisotropy of the molecules or to the lack of precision in the 
method of observation. 

By reference to the- molecular models which have been recently 
suggested for hydrogen, oxygen, and nitrogen, the author has 
calculated the magnitude of the effects to be expected, and finds 
that, although small, it should be possible to observe the scatter¬ 
ing effects in question in the case of each of these gases with a 
suitably designed arrangement of apparatus. H. M. D. 

Refractivities of Saturated and Unsatnrated Compounds. 
Geevaise Le Bas (Trans. Faraday Soc 1918, 13, 414—419. 
Compare this vol., ii, 49).— From a comparison of the molecular 
refractivities of corresponding derivatives of benzene and of the 
saturated cyclic hydrocarbons, it is found that the augmentations 
due to substitution in the benzene ring are considerably greater 
than those- which accompany substitution in rings of the poly- 
methylene series. In this connexion, it may be noted that the 
unsubstituted saturated cyclic hydrocarbons show no anomaly in 
refractive power, whether the ring system is simple or complex. 

H. M. D. 

Keionic and EnoXic Modifications of Compounds. Geevaise 
Le Bas (Trans. Faraday Soc., 1918, 13, 420—423). —The constitu¬ 
tion of various keto-enol tautomerides is considered in relation to 
their refr activities. The molecular refractivities of aeetylacetone, 
methylaeetylacetone, ethyl oxaloacetate, ethyl mesityloxido-oxalate, 
methyl cyanoacetoacetate, ethyl acetylmalonate, ethyl acetone- 
dicarboxylate, and ethyl jS-hydroxy-a-phenylacrylate and its 
acetate lead to the conclusion that these substances exist in one 
form only, and that the different isomer ides appear to be mutually 
exclusive. H. M. D. 

Presence in the Solar Spectrum of the Water Vapour 
Band X 3064, A. Fowler (Proc. Boy . Soc., 1918, [A], 94, 472—475). 
-—A comparison is mad© of the lines composing the band X 3084, 

you exrv, JL 19 
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which is always obtained in the spectra of gases containing both 
hydrogen and oxygen, with the lines of the solar spectrum in this 
region as plotted and measured by Rowland. It is shown that, 
despite the interference of certain metallic lines, this band is 
also present in the solar spectrum. ' 

The Ultra violet Band of Ammonia and its Occurrence 
in the Solar Spectrum « A. Fowler and C. C. L. Gregory (. Proc. 
Roy . 8oc. } 1918, [,4], 94, 470—471).—Photographs of the ammonia 
spectrum have been made by burning a copper arc in an atmo¬ 
sphere of ammonia. From these, it is shown that the ammonia 
spectrum consists of a main band, which is made up of a bright 
central maximum at A 3360, a secondary maximum at A 3371, and 
a number of lines, arranged in groups of three, which extend to 
a considerable distance in both directions. The lines composing 
the maxima are very closely crowded, and are found to be- arranged 
in series of ordinary type. The components of the groups of three 
are widely separated near the central maximum, but the intervals 
rapidly diminish, and there is finally coalescence at A 3450 towards 
the red and at A 3287 towards the violet, where the lines fade out. 
This spectrum has been compared with the P-group of the solar 
spectrum, and shown to be practically identical; hence the presence 
of ammonia in the absorbing atmosphere of the sun is definitely 
established. J. F. S. 

The Ultra-red Absorption Spectrum of Water Vapour, 
Gerhard Hettner (Ann. Physik , 1918, [iv], 55, 476—496).— 
Measurements of the absorption of ultra-red rays by water vapour 
have been made for the region extending from the visible spectrum 
to a wave-length of 34 y. An improved arrangement, of apparatus 
for the investigation of absorption in the long-waved region is 
described* The results recorded show the existence of 78 maxima, 
of which only 20 have been recorded by previous observers. The 
wave-lengths of the maxima are tabulated, and a curve is given 
which shows the absorption relations in detail. H. M. D. 

Characteristic Ultra-red Vibrations of Nitrates, Clemens 
Schaefer and Martha Schubert (Ann. Physik, 1918, [iv], 55, 
577 —588). —The reflection spectra of sodium nitrate, potassium 
nitrate, rubidium nitrate, lead nitrate, barium nitrate, and 
mercurous nitrate have been determined with polarised light and 
ordinary light. All six substances show three maxima, at 
approximately 7*5 y, 12*5 y, and 15*0 y; in addition, mercurous 
nitrate shows a fourth maximum at 10*08 p with ordinary light. 
From the examination with polarised light, it is shown for the 
biaxial nitrates that the three maxima observed with ordinary 
light are mad© up of three components corresponding respectively 
with the vibrations parallel to the axes of the three indices of refrac¬ 
tion The characteristic vibrations, as in the case of the carbonates 
and sulphates (A., 1916, ii, 506), depend very slightly on the 



GBNE.RAL AND PHYSICAL ( CHEMISTRY. il 283 

metal and are due to internal vibrations of the N0 3 group, which 
are practically the same in all the nitrates examined. The 
similarity between the space gratings of sodium nitrate and calcium 
carbonate, as put forward by Bragg, is discussed in the light of 
abnormalities found in the present work. J. F. S. 

The Distribution of Intensity in Series Spectra Excited 
by Cathode Rays* J. Holtsmark [Ann, Physik , 1918, [iv], 55, 
245—298).—The fact that previous attempts to measure the 
changes in the distribution of the intensity in series lines under 
the influence of varying conditions have not led to consistent results 
is attributed to errors introduced by the method of excitation. 
New experiments have been made on the Baimer series with, 
cathode rays as the exciting agent, and the results indicate that the 
relative intensities of the series lines are,, in these circumstances, 
independent of the current strength and also of the- fall of potential. 
On the other hand, it is found that the lines of longer wave-length 
become relatively more intense as the pressure of the hydrogen 
increases. The connexion between the pressure p and the ratio K 
of the intensities of the lines II$ and Il y is expressed by the equa¬ 
tion Ap“ 0 ' 125 — constant. The pressure effect is not obtained when 
the increase of pressure is brought about by the addition of another 
gas to the hydrogen. Experiments in which the hydrogen was 
mixed with iodine, oxygen, argon, and helium respectively, all 
gave negative results in that these gases produced no change in 
the relative intensities of H d raid II y . On the other hand, observa¬ 
tions made on the series lines of helium at different pressures 
showed a pressure effect similar to that found in the case of 
hydrogen. 

The theoretical interpretation of the pressure effect is discussed, 
and the author concludes that Bohr's hypothesis relative to the 
origin of the effect is not in agreement with the observations. 

H. M. D. 

Electron Theory of the Natural Optical Rotatory Power 
of Isotropic and Anisotropic Liquids* M. Born (Ann. Phy.uk, 
1918,' [iv], 55, 177—240).—A theoretical paper in which the 
author's previous attempts (compare A., 1915, ii, 659) to explain 
the natural rotatory power of optically active substances on a 
molecular basis in terms of electrons are more completely developed. 
The general formulae derived are discussed in reference to the nature 
of the molecular forces and the symmetry relations, and are applied 
to the consideration of isotropic liquids with natural rotatory 
power, of liquids rendered anisotropic by means of an electric 
held, and of liquids which are normally anisotropic (liquid crystals). 

H. M. D. 

Colour Determination of Faint Luminescence* Harry B, 
Weiser (/. Physical (them., 1918" 22, 439—449).— A. method of 
determining the colour of faint luminescence is described which 

15—2 
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consists in photographing the luminescence on a panchromatic 
plate and interposing a series of colour screens between the source 
of light and the plate. The method may be used in all cases when 
the glow is uniform and sufficiently strong to affect a highly 
sensitive photographic plate. 

The results obtained in the investigation of the chemi¬ 
luminescence emitted in the oxidation of alkaline pyrogallol by 
hydrogen peroxide, of phosphorus in acetic acid solution by 
hydrogen peroxide, and of amarine in alkaline alcoholic solution by 
chlorine and bromine, are described in detail. The crystallo- 
luminescence emitted when a saturated aqueous solution of sodium 
chloride is mixed with alcohol or hydrochloric acid was also ex¬ 
amined, with the result that the colour of the light is shown to be 
bluish-violet. H. M. D. 


Photolysis and Electrolysis. Emil Baur (Helvetica Ghim. 
d eta 9 1918, 1, 186—201).—A theoretical paper in which the author 
evolves an electrolytic theory to explain the mechanism of photo¬ 
lysis. A substance which has been subjected to light has set up 
a molecular potential difference, and as such is capable of effecting 
a chemical reaction. Photolysis is therefore to be regarded as 
molecular electrolysis. Thus the decomposition of Eders’s solution 
by eosin in light is to be regarded as a cathodic reduction of 
mercuric chloride to calomel and an anodic oxidation of oxalic 
acid to carbon dioxide, which may be expressed: 


Eosin 


{ 


© + iC 2 0 4 " = C0 2 
0 + HgCl 2 = HgCl + Cr 


The author then proceeds to calculate the value of the E.M.F. 
operative on the basis of the quantum theory and the assumption 
that only one energy quantum may be absorbed. The following 
values are obtained for the lines mentioned: Sodium line, 
A=589 fiji, E = 2-4 volts; mercury line, A.=435 jxp, E- 3‘2 volts; 
Hg (fluorescent line), A = 253-6 jiji, E=> 5-5 volts; and y-rays, 
A = 0'012 fi/i, E = about 100,000 volts. A large number of cases are 
considered in the light of this hypothesis. J. F. S. 


Absorption oi X-Rays. E. A. Owen (. Proc. Boy. Soc., 1918, 
(Ah ®4, 510—524).—According to Bragg and Pierce (A., 1914, 
n, 792), the atomic absorption coefficient A is connected with the 
atomic number N of the absorber, and the wave-length A of the 
radiation by the equation A =(7iV 4 A. 5 / 2 , in which G is constant over 
considerable ranges of wave-length, but changes abruptly in the 
region of selective absorption. From the investigation of the 
absorption of a large number of aqueous solutions, Auren (A., 
’ u ’ 3 ?°) has recently deduced values for the atomic absorp¬ 
tion coefficients of the elements which lead to the conclusion that 
with respect to the magnitude of the absorption coefficient, the 
elements may be divided into groups, for each of which the atomic 
absorption coefficient is directly proportional to the atomic number. 
An attempt is made to account for these discordant results. 
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The ordinary absorption coefficient is a composite quantity 
which represents the sum of the fluorescent absorption coefficient 
and the scattering coefficient. Assuming that the latter has 
a constant value equal to 0*2, in agreement with the results 
obtained by Barkla for the light elements and radiation of widely 
varying wave-length, the author calculates from his observations 
the values of the atomic fluorescent absorption coefficient, and finds 
that this is nearly proportional to the fourth power of the atomic 
number of the absorber. Since it is known that the fluorescent 
absorption coefficient varies as the cube of the wave-length of the 
absorbed radiation, the connexion between the atomic fluorescent 
absorption coefficient Af, the atomic number N, and the wave¬ 
length X may be expressed in the form Af — where C 

remains constant over certain ranges of wave-length, hut changes 
abruptly at critical points. This equation differs from that put 
forward by Bragg and Pierce in that the coefficient Af is in¬ 
dependent of the scattering of the radiation and refers only to the 
loss of energy of X-radiation resulting from the production of 
corpuscular radiations and the fluorescent X-radiations which 
accompany them. 

The author’s measurements were made on zinc, copper, nickel, 
iron, aluminium, magnesium, water, and filter-paper with radia¬ 
tion of wave-length A=0*586 x TO” 8 cm. (a-line of palladium), and 
the values obtained for the total absorption coefficients agree fairly 
closelv with those recorded by Bragg and Pierce (loc. rif.). 

It is further shown that, if the scattering coefficient is assumed 
to have a constant value of 0*2 for all elements front hydrogen to 
bromine, the equation A/ leads to values for the total 

absorption which are in close agreement with those obtained in 
the experiments of Auren. H. M. I). 

The Positive Ion as Carrier in the Canal Ray Fluorescence 
of Inorganic Salts. Sven Em. Ohlon (Ber. Dent, physikal. Ges ,, 
1918, 20, 9—15).—When inorganic salts are subjected to the 
action of cathode rays of sufficiently high velocity, the salts 
fluoresce with the emission of the line spectrum of the metal present 
in the salt, For different salts of the same metal, the cathode 
ray energy required for this emissive effect increases with the heat 
of formation of the salt. The cathode ray energy at which emission 
begins is found to diminish as the discharge potential increases, 

A similar series line emission occurs when inorganic salts are 
bombarded by canal rays, but the energy of the canal rays required 
to produce this effect varies to only a small extent when different 
salts of the same metal are employed, and the variation with 
magnitude of the discharge potential is also much smaller than in 
the case of cathode ray bombardment. 

The observed differences suggest that the cause of the emission 
may not be the same in the two cases, and experiments have been 
devised with the object of elucidating further the changes which 
occur under the influence of canal rays. In these, the canal rays 
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were allowed to fall on the powdered salt contained in a small 
aluminium dish supported in the discharge tub© in the path of 
the canal rays. The dish was connected through a galvanometer 
to earth, ancl a small direct-vision spectroscope was focussed on 
the bombarded salt. The discharge potential was varied, and by 
taking readings of the galvanometer, it has been found that the 
emission of the series lines is accompanied by a diminution in the 
positive current which hows through the galvanometer. This 
sudden change in the current, which characterises the transition 
from the non-flu orescent to the fluorescent condition, has been 
found to occur with salts of sodium, lithium., magnesium, calcium, 
strontium, barium, cadmium, and copper. The observations afford 
support for the view that the canal ray fluorescence is due to the 
metal ions which result from the dissociation of the salt under the 
influence of the canal rays. The carriers would thus appear to be 
the same for both cathode ray and canal ray fluorescence. 

H. M. I). 

Periods? Atomic Masses? and Electric Charges of the 
Radioelements™ Emil KLohiaveiler (Zeitsch, physical Ghem 
1918, 92, 685—716).—-A theoretical paper in which a number of 
regularities between the valency, average life, and ray emission 
of the radioactive elements are put forward. In each disintegra¬ 
tion series, those elements which emit a-rays and have even valencies 
have longer average lives the greater the atomic mass. Of those 
pairs of elements which emit a-rays and have contiguous valencies 
(that is, IV, V), that with the smaller valency has the greater 
average life, whether the atomic mass of the pair is the same or 
not. Of two directly following /3-ray changes, the first proceeds 
more slowly than the second, that is. the element with the smaller 
valency has the longer life. In the same disintegration series, 
elements which emit /3-rays have longer lives the greater the atomic 
mass, whether the valency is odd or even, the- odd and even 
valencies being considered separately. A similar rule holds for 
elements in the same group of the periodic system, but not in the 
same pleiad, with certain exceptions. There are very few excep¬ 
tions to the above statements, and these occur generally in the 
least ^well investigated elements. The origin and atomic mass of 
actinium are discussed, and reasons are advanced for the value 226. 
The author also discusses the identity of isotopes and analogous 
radioactive elements, and finally the relationship of the radioactive 
elements to the periodic classification. J. jff. S, 

Ionisation of Gas during a Chemical Reaction. Alexandre 
Pink, us (Helvetica Chim. Acta, 1918, 1, 141—145; J. Chim. Phj/s., 
1918, 16, 201—227).—"With the object of ascertaining whether 
ionisation occurs during the interaction of two gases, the author 
has brought the following pairs of gases, (1) nitric oxide and 
oxygen, and (2) nitric oxide and chlorine, together in a large 
'glass globe under a pressure of 0*25—0'5 atm. Tbe walls of the 
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vessel were connected by iridioplatinum electrodes with a sensitive 
electrometer, and the rate of discharge was plotted. In the case of 
nitric oxide. and oxygen, no formation of ions takes place, nor is 
there any evidence that ionisation occurs during the: reaction 
between chlorine and nitric oxide if the chlorine is not in excess. 
Should the chlorine be in excess, there is a marked ionisation. 
The author attributes the ionisation to the intermediate formation 
of MOCIo. J. F. S. 

Resonance and Ionisation Potentials for Electrons in 
Sodium Vapour, John T. Tate and Paul D. Foote (J. 
Washington Acad. Sci 1918, 7, 517—525).—In the further in¬ 
vestigation of the potentials at which electrons give rise to the 
emission of rays, experiments have been made on sodium vapour. 
The resonance potential at which rays corresponding with the 
/Mines are emitted is found to be 2T2±0*06 volts, the value calcu¬ 
lated on' the basis of Bohr’s theory being 2T0 volts. When the 
potential reaches 5‘13±0T volts, ionisation of the sodium vapour 
occurs. This is identical with the value calculated on the basis 
of Bohr’s theory by using the limiting wave-length of the prin¬ 
cipal series of lines in the sodium spectrum. 

The lower potentials found by Wood and Okano (Phil, Mag., 
1917, [vi], 34, 177) in their observations on the emission of the 
/Mines by sodium vapour suggest that ionisation of the vapour 
occurs under the influence of more slowly moving electrons. A full 
account of this and the previous paper (A., 1918, ii, 94) is to be 
found in Phil. Mag., 1918, [vi], 36, 64—75. H. M. I). 

Relation of the Electrical Conductivity to the Periodic 
System of the Elements. E. Gruneisen (Ber. Dent. physikaL 
Gesy 1918, 20, 53—62).—According to Benedicks (Jahrh. 

Radioaktiv. FAelcironih 1916, 13, 351), the atomic conductance* 
measured by the product of the specific conductance and the atomic 
volume, is a periodic function of the atomic weight. The conduct¬ 
ance data used by Benedicks are not strictly comparable, however, 
for the influence of temperature is by no means the same for the 
different elements. It is suggested that conductance data for 
corresponding temperatures should be used in the comparison of 
the atomic conductances, and in accordance with the empirical 
formula referred to in the following abstract, such temperatures 
are those which hear the same ratio to the characteristic tempera¬ 
tures. 

By reference- to the data which are available for this comparison, 
it is shown that the atomic conductance is a periodic function of 
the atomic weight, and that the value decreases from the first to 
the eighth group in the periodic table. H. M. D. 

Electrical Conduction of Metals at Low Temperature. 
E. Gruneisen (Ber. Beufd physical. Ges 1918, ,20, 36—52. 
'Compare A., 1913, ii, 377).—By reference to the data'for lead/ 
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cadmium, zinc, mercury, gold, platinum, silver, and copper, the 
author lias tested the empirical formula w ~ T, F(Tj %). G p /C v 
for the influence of temperature on the electrical resistance of 
metals. In this formula, w represents the resistance, T the abso¬ 
lute temperature, F(Tj ©) a universal function of T/©, where 
© is the characteristic temperature of the metal according to 
Debye's theory. It is shown that the formula affords a satisfac¬ 
tory account of the observed variations in the conductivity of 
metals over a wide range of temperature, and the author infers 
that the empirical expression affords a close approximation to the 
statement of the actual law which connects conductivity and 
temperature. II. M. D. 

Electronic Theory of the Metals. Th. Wereide ( Ann . 
Pht/sik, 1918, [iv], 55, 589—607).—A theoretical paper in which 
the electronic theory of metals is discussed. It is shown that, apart 
from a numerical correction, Drude’s formula for electric con¬ 
ductivity is unassailable. The formula . e 2 /m . nljv has been 
modified by eliminating the three unknown., n , l , and v , and in 
their place introducing the three atomic constants v = vibration 
number of an atom, e =± emission number of an atom, and 
a = absorption coefficient of an atom. The constant a bears the 
relationship a — ca to Lenard’s coefficient a, where c is the number 
of atoms per c.c. The Lenard theory gives then the formula 
it : = e 2 e / 6 ca 2 . (e hvlkT — l)hv for the electric conductivity and a 
similar formula for thermal conductivity. On the basis of this 
formula, the reasons for the following points are explained. (1) At 
high temperatures, the electric resistance is approximately propor¬ 
tional to the absolute temperature. (2) The change in resistance 
depends on the energy change of the substance. (3) The resistance 
approaches zero at the absolute zero. (4) The conductivity curve 
and the atomic volume curves have a similar form. (5) Under 
similar conditions, the conductivity is greater the greater the 
electro-affinity of the atoms. J. T. S. 

Calculation of the Position of the Conductivity Minimum 
in Neutralisation . W. I). Treadwell (Helvetica Ghim . Acta 9 
1918, 1, 97-—110).—The author has calculated the position of the 
conductivity minimum in the neutralisation of (1) a diluted strong 
acid by a diluted strong base, (2) a weak monobasic acid by a 
diluted mono-acidic strong base, (3) a mixture of two weak mono¬ 
basic acids of different strengths by a strong mono-acidic base, and 
(4) a mixture of a monobasic weak acid and a monobasic strung 
acid by a strong mono-acidic base. In the first case, the minimum 
of conductivity lies exactly at the point of neutralisation; in the 
second case, using equal concentrations of acetic acid and alkali, the 
minimum occurs when there is an excess of 0*4% of acid present, 
or generally if x represents the number of c.c, of alkali of con¬ 
centration c 2 which is present to 1 c.c. of acid of concentration c v 
\ then x = Cj/ c % x jh x + s/ k , I on j l u . The influence of ' decreasing 
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strength a,lid concentration of the acid .on the position of the 
mini mu in is also calculated. The conductivity minimum is calcu¬ 
lated in the case of a number of acids, and these values are com¬ 
pared. with the experimental values of Thiel and Roemer. Good 
agreement is found between the two sets of values. J. F. S. 

Calculation of tlie Electrochemical Normal Potential, 
Karl F. Hkrzfeld (/l nn, Physik, 1918, [iv], 56, 133—160).—A 
mathematical paper in which the normal potential of the ions is 
calculated on the assumption that the entropy constant of the 
dissolved ions is the same as that of the corresponding atoms. The 
numerical results of this calculation differ from the experimental 
values, but the amount of divergence is the same for ions of equal 
mobility. The divergences are therefore attributed to complex 
formation of the ions with water. From these calculations, formulas 
for the solubility of salts are deduced. In open cells, only the 
positive ions are in equilibrium, for the electrons only slowly reach 
equilibrium ; hence the cell at first only approximates to a reversible 
element. In this connexion, the mechanism of the semi-permeable 
membrane is discussed. Calculations are made for metals of the 
single potential, the contact potential, and the electron number. 
The Helmholtz equation is not strictly applicable to single 
electrodes. J. F. S. 

[Potentials due to the Flow of Electrolytes through 
Capillary Tubes' and the Stability of Colloids.] H. R. 
Kruyt ( Kolloid Ze/itseh., 1918, 22, 81—98).—The potential differ¬ 
ences produced by the flow of solutions of electrolytes through a 
capillary tube have been measured in experiments with solutions 
of different, chlorides. In the apparatus used, the capillary tube 
formed part of the connexion between two glass vessels fitted with 
silver electrodes coated with silver chloride, and the chloride solu¬ 
tion was made to pass through the glass capillary from on© vessel 
to the other under the influence of a constant pressure difference. 

The results obtained with solutions of potassium, barium, and 
aluminium chloride show that the influence of the cation on the 
potential difference between the electrodes depends very largely on 
the valency of the cation. The relations are in general very 
similar to those which were found by Powis (A., 1915, ii, 137) in 
the investigation of the influence of the three chlorides on the 
cataphoresis of hydrocarbon oil emulsions. In both series of 
observations, the effects are attributable to the adsorption of 
electrolyte^. ■ The author’s experiments seem to show, however, 
that in very dilute solutions the contact potential is increased by 
the presence of the electrolyte. It is probable that this fact ex¬ 
plains the well-known peptonising action of electrolytes in very 
dilute solution and the essential importance of small quantities of 
electrolytes, in" connexion with the stability of colloidal 'systems. 

H. M. I). 
15* 
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Passivity of Chromium. II. A. H. W. Aten ( Proc. K. 
Akad. Wetemch. Amsterdam, 1918, 20, 1119—1134. Compare this 
vol., ii, 183).—In the further investigation of the electrochemical 
behaviour of chromium, measurements have been made of the 
potential of chromium when subjected to anodic and cathodic 
polarisation. 

The phenomena associated with the anodic polarisation of 
electrolytic chromium depend to some extent on the nature of the 
metal on which the chromium has been deposited. If the metal 
immersed in a solution of chromous sulphate is anodically polarised 
with a sufficiently strong current, the chromium becomes passive, 
but when the current is interrupted, the potential of the metal is 
found to be more negative than before polarisation. The passiva¬ 
tion during anodic polarisation and activation after this treatment 
are shown by chromium which has been deposited on copper, 
silver, or gold. The degree of activation after anodic polarisation 
increases, with the strength of the polarising current. 

Chromium, prepared by Goldschmidt's process, which has been 
activated by treatment with molten zinc chloride, or a mixture of 
sodium and potassium chlorides, may be anodically polarised in a 
solution of potassium chloride without becoming passive. The 
resistance offered by the metal to the action of the polarising current 
is greater when the strength of the current is gradually increased 
than when the current strength is increased rapidly. The resisting 
power of the metal is smaller when the chromium has been 
previously subjected to cathodic polarisation. If the chromium 
has been rendered passive by anodic polarisation in a solution of 
potassium chloride, the active condition may be restored by heat¬ 
ing the solution. This change occurs even when the polarising 
current is continued during the heating of the solution, and, on 
cooling, the chromium remains in the active condition provided 
that the current is not too strong. H, M. D. 

Allotropy of Cadmium. ¥1. Ernst Cohen (Proc. K. Akad. 
Wetemch. Amsterdam, 1918, 20, 1177—1185).——A. criticism of the 
conclusions drawn by Getman from his observations (compare A., 
1917, ii, 533) on the E.M.F. of Cd|CdS0 4 |Cd amalgam cells. 
According to Getman, the influence of temperature on the B.M.F. 
of cells containing 8% cadmium amalgam points to the existence 
of two allotropic forms of cadmium with a transition point at 
87*5°. The discontinuity in the temperature coefficient of the 
B.M.F., ' at this temperature is, however, to be attributed to a 
change in the amalgam at this temperature. According to BijFs 
investigations (A., 1903, ii, 6), the 8% amalgam used by Getman 
undergoes transformation at about 40°, and the resulting change 
in the electromotive behaviour of the amalgam has been erroneously 
attributed by Getman to the transformation Cd-a into Cd-$. The 
actual results 'Obtained by Getman are considered to afford, con¬ 
firmation of the views which have been previously put forward 
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by the author as a result of his investigation of the allotropy of 
cadmium (A., 1914, ii, 52, 652; 1915, ii, 40, 144). II. M. D. 

Magnetic Susceptibility and Electric Resistivity. F. H. 
Loring (Ghent. News, 1918, 117, 229—231).—A theoretical dis¬ 
cussion of magnetic susceptibility in which the author assumes 
that ferro-, para-, and dia-magnetic qualities are to be explained 
in terms of atomic and molecular currents which are dependent on 
the specific resistances of the elements concerned. H. M. D. 

The Influence of the Finite]Volume of Molecules on the 
Equation of State. Megh Nad Shah a and Satyendra Nath 
Basu (Phil. Mag., 1918, [vi], 38, 199—202).—Starting from Boltz¬ 
mann’s entropy principle, the authors have obtained a new equa¬ 
tion of state which may be written in the form pV — NEdxjl — e~ x , 
where x — fipjKO. In these equations, K represents Boltzmann’s 
gas constant, N the number of molecules contained in volume F, 
0 the temperature, and $ == 8 x volume of a single molecule. From 
this equation of state, the critical volume F c = 3*1665 and 
7f = 3*513. The values of F c derived from the van der Waals and 
Dieterici equations are 35 and 25 respectively, and the values of 
K 2*66 and 3*695 respectively, H, M. D. 

The Course of the Values of a and h for Hydrogen at 
different Temperatures and Volumes. II. J. J. van Laar 
(. Proc. K. A.had. Wetensck. Amsterdam , 1918, 20, 1195—1212. 
Compare this vol., ii, 185).—A theoretical paper in which the 
pressure-volume relations are further discussed in reference to 
the variability of a and 5. H. M. D. 

Isothermals of Monatomic Substances and their Binary 
Mixtures. XIX. Vapour Pressures of Neon between the 
Boiling Point and the Critical Point. P. G. Gath and H. 
Kamerlingh Onnes (Proc. K . AIuul. Wetensck. Amsterdam, 1918, 
20, 1160—1162).—The vapour pressures of liquid neon have been 
measured at temperatures ranging from 24*42° to 44*43° (abs.). 
The results are satisfactorily reproduced by the formula 
T log p = — 65*061 -f 2**8191 T + 0*01118T 2 , where p denotes the 
vapour pressure in atmospheres. 

A comparison oh the reduced vapour pressure curves for oxygen, 
nitrogen, argon, neon, and hydrogen has been made, and from this 
it appears that the divergence between hydrogen and neon is 
much greater than that between neon and argon, in spite of the 
fact that the critical temperature of neon is relatively low. 

PL M. D; 

The Characteristic Equation of Fluids. Pierre Weiss 
(Gom.pt. rend., 1918, 187, 232—235. Compare ibid., 1918, 167, 
78).—The isochores for air, ethylene, ether, and isopentane are 

‘ 2 
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given, and in each case they consist of rays of straight lines each 
showing one point of inflection. They resemble the magnetic 
isotherms (lac. dt .). W. G. 

Tli© Entropy of a Metal. H. Stanley Allen ( Broc , Physical 
Hoc. London , 1918, SO, 215—220).—The formula derived by 
Ratnowsky (Ber, Dent , physihal . (?€*'., 1914, 18, 1033) for the 
entropy of a substance in the solid state is found to give values for 
a number of metals in very close agreement with those recorded 
by Lewis and Gibson (this vol., ii, 29). The assumptions made by 
Ratnowsky in deducing his entropy formula are examined, and the 
conclusion is drawn that these are justified as being at least 
approximately true, H. M. B. 

Boundaries of Existence of the Liquid State. Julius 
Meyer (Zeltseh. Elektrochem 1918, 24, 138—139. Compare 
Herz, this vol., ii, 150).—A criticism of Herz’s definition of the 
boundaries of the liquid state. Herz makes the melting point and 
the critical point the limits of existence of a liquid, whereas Meyer 
is of opinion that no such points can he specified. J, F. 8. 

Boundaries of Existence of the Liquid State. W. Herz 
(Zeitsch. ■ Flektrochem 1918, 24, 139. Compare preceding 
abstract).—Polemical; an answer to Meyer (loc. dt.). J. F. S. 

Boiling Points of the Paraffins. Gervaisr Li Ras ( Chem. 
Jem, 1918, 117, 241—242),—A theoretical paper in which it is 
shown that the rule of Hinrichs and Naumann, which states that 
the more the chain of a molecule is branched the lower will be the 
boiling point, is not generally to be followed. It is shown that 
the boiling point depends on whether the hydrogen attached to 
the y~, S-, etc., carbon atoms has been displaced by methyl 
groups. In dealing with this question, it is necessary to consider 
the formulae of h?o-compounds. It is the practice of writing the 

formula of an wo-compound thus, Me^> CHR, which tacitly 

assumes that it consists of two similar methyl groups attached to 
one carbon atom. From the point of view of the boiling points, 
this is not true. This class of structure involves the displacement 
of an hydrogen atom attached to the a 0-, y-, 5-, etc,, carbon 
atom of the hydrocarbon by a single methyl group. The difference 
in boiling point clue to this structure is 8° or 7° when substitution 
of a ^methylene group has been effected, and slightly more, 9°, 
when the y-methylene group has been substituted. J. F. 8. 

Method for the Determination of the Relation Between 
Vapour Pressures and their Corresponding Temperatures 
at Pressures of less than Five Millimetres. W, R. Ham, 
J. C. Churchill, and H. M. Ryder (/. Franklin Inst., 1918,^ 186, 
15—28).’—The substance under investigation is subjected to slow 
distillation and condensation in a closed system of considerable 
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capacityj the pressure in which is reduced to a low value deter¬ 
mined with the aid of a McLeod gauge which is attached to the 
closed system. The system is also connected with a reservoir of 
pure’dry hydrogen, the object of this arrangement being to ensure, 
accuracy in the readings of the McLeod gauge. The pressure in 
the apparatus is varied by running the pump at different speeds, 
the driving motor being suitably controlled. The liquid in the 
distilling flask is electrically heated by passing a current through 
a platinum wire immersed in the liquid, and the vapour evolved 
passes through a side-tube, in which a thermometer is supported, 
to a condenser, from which the condensate drops into a receiver. 
For a given rate of working of the pump, a series of observations 
is made- in which the liquid is distilled at different rates deter¬ 
mined by the number of drops of liquid which fall from the end 
of the condenser tap into the receiver in a fixed interval of time. 
In each of these experiments, the temperature of the vapour 
registered by the thermometer is recorded. By plotting the 
temperature against the rate of distillation, a smooth curve is 
.obtained, and by extrapolation to zero rate of distillation, a 
temperature is obtained which corresponds with the pressure in the 
closed system as measured by the McLeod gauge. 

Results obtained for acetophenone by this method show close 
agreement with the values obtained for this substance by Kahl- 
baum, who measured the depression of a barometric column. The 
results may be expressed by the equation log 19*696 — 72*540 x 
0*993944 y , or by the equation logP = 16*152-3390*96/T~ 
534192*38/T 2 . H. M. D. 

The Solutions of Gases in Liquids. Felix Michaud (Amu 
Physique , 1918, [ix], 9, 203—232, 233—258. Compare A., 1917, 
ii, 122).—A theoretical discussion of the subject. Contrary to 
Duhem’s conclusions, the presence of a gas in solution at constant 
temperature does not always lower the vapour pressure of the 
solvent. That only occurs if the pressure of the solution is main¬ 
tained constant by means of an auxiliary, insoluble* gas. It is 
possible to obtain a simple formula from which the vapour pressure 
of the solvent can be calculated in terms of the pressure of the 
gas, the formula being really an expression of Raoult’s law for 
a very soluble, normal gas which obeys Henry's law. A cryometrie 
study of solutions of gases leads to similar results. 

From a study of the calorific phenomena which accompany the 
solution of a gas, a simple expression for the entropy of reversible 
solution can be obtained. A formula is also established connecting 
the specific heat of a solution of a gas in a liquid with the coefficient 
of solubility of the gas, W. G. 

Iso-plastic Solutions. , W, R, JBousfield (Trans. ' Faraday 
Soc.j 1918, 13, 401—410).—Solutions of various salts were placed 
in an exhausted desiccator and allowed to remain at constant 
temperature ■ until the several solutions were in equilibrium, with,,, 
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one another. The resulting solutions have the same vapour 
pressure at the temperature of the experiments, and are termed 
iso-piestic. - 

Results obtained at 18° show that iso-piestic solutions of potassium 
chloride, sodium chloride, and lithium chloride contain different 
numbers of molecules of water per molecule of salt. The value of 
this molecular ratio (h) for a saturated solution of potassium 
chloride is 12*41, whilst for the iso-piestic solutions of sodium 
chloride and lithium chloride 7^ = 14*16 and IT'07 respectively. 
Although the total quantities of water thus differ appreciably for 
the three salts, it is calculated that the quantities of uncombined 
water are very nearly the same. * The differences in h are due to 
differences in the quantities of combined water, for which the 
respective molecular ratios are approximately 1, 3, and 6. 

Observations in which the dry salts were exposed to the action 
of -water vapour at different pressures lead the author to the con¬ 
clusion that for substances which do not form crystalline hydrates 
there is, at a given temperature, a certain pressure of aqueous 
vapour below which the dry substance will not take up water 
vapour, and if the substance is not dry originally, it will become 
so provided the pressure of aqueous vapour is lower than this 
critical value, which is called the critical hydration pressure of the 
substance. H. M. D. 

Measurement of Very Low Temperatures • XXVII. Vapour 
Pressures of Hydrogen in the Neighbourhood of the Boil¬ 
ing Point and between the Boiling Point and the Critical 
Temperature* P, G. Oath and H. Kamerlijtgh Omkes ( Proc. IL 
A had. Wetemch . Amsterdam , 1918, 20, 1155—1159).—-The vapour 
pressures of liquid hydrogen have been determined at temperatures 
between 24*59° and 32*93° (abs.). The results obtained are satis¬ 
factorily represented by the formula T log p = — o6'605 -j- 3* 8015 T - 
0T04587 3 4-0-003321T 3 — 0*00005102T 4 , in which p represents the 
pressure in international atmospheres. Further measurements of 
the vapour pressure in the neighbourhood of the boiling point have 
given for this 20*39° (abs.). This value is 0*04° lower than the 
value obtained in a previous series of measurements. H. M. D. 

The Saturated Vapour Pressures of Octa-atomic Sub¬ 
stances. E. Amts (Compt. rend., 1918, 167, 118 — 122). — The 
formula derived for the saturated vapour pressures of octa-atomic 
compounds is IT joe, where 

: : j» = [l + '(l-T)(0‘88-r)/{0’'8 + (l-r)S}]rWio. 

The values, observed and calculated, are in fairly close agree¬ 
ment in the cases of methyl formate, ethyl bromide, and ethyl 
ehlq^&e, but in the cases of acetic acid and ethane it is not possible 
, : to obtain satisfactory; verifications. ' ' W. G. 

Bbullxogcopic Determinations with a Common' Thermo- 
: ; 1 -KlJ (I. Amer . Ghem. Soc, 9 1918, 40, 
1020—102-p).—An arrangement is described whereby an ordinary 
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thermometer having a solid stem graduated in degrees may be 
read to hundredths of a degree with an error not exceeding 1%., 
A meter rod graduated in mm., is attached to a stand and equipped 
with a sliding peep-sight made from a strip of thin sheet metal. 
This rod is set parallel with the thermometer, the hole of the peep- 
sight being at a distance of 6 inches from the thermometer scale. 
The thermometer is fitted with a pen-shaped metallic indicator 
tapered to a width at the point equal to the apparent width of the 
capillary. The indicator is blackened, bent so that the tip is at 
a distance of 3 mm. from the scale, and attached to the thermo¬ 
meter by a screw clamp. The position of the mercury meniscus 
with reference to the nearest seal© division is determined as follows. 
For clearness of explanation, let the meniscus be denoted by the 
letter P, the nearest scale division by I) } and the tip of the indicator 
by A. Light is projected by a mirror on to the meniscus. The 
sliding peep-sight is moved until the scale division D is just hidden 
behind the tip A of the indicator; if the position of the peep-sight 
on the rod. is denoted by X, then XAD is a straight line. The 
peep-sight is then moved to a position Y in which the gleam of 
the meniscus P is just hidden behind the tip A. The position of 
the meniscus P with reference to D is thus determined by the 
angle XAY ; the distance XY once known, the apparatus may be 
dismantled, set up again, and the position of P with reference to 
D as definitely fixed as before, provided the indicator has not been 
moved relatively to the scale mark D. 

In using the apparatus to determine molecular weights ebullio- 
scopically, the principle adopted is to vary the concentration of 
the solute under examination until the rise of the b. p, is exactly 
the same as that produced by a substance of known molecular 
weight. For example, about 30 grams of carbon tetrachloride 
(constant 48) are placed in the weighed boiling tube with a known 
amount of borneol. When the temperature has become constant, 
the angle XAY, expressed in terms of divisions of the mm. scale, 
is determined as above, thus establishing the point P. The baro¬ 
meter is read, and the tub© and its contents are weighed to deter¬ 
mine the true weight of the solvent. Knowing the weight of the 
solvent and of the solute, and the molecular weight of the latter, 
the rise of the b. p. is calculated. The apparatus is cleaned and 
weighed, and a weighed amount of the substance of unknown 
molecular weight is added, together with a few grams of solvent. 
The solution is brought to the b. p., and small portions of solvent 
are added from time to time until the meniscus reaches the same 
point as in the borneol trial, as determined by the angle XA Y, 
If too much solvent has been added, the condenser may be detached 
to allow some of the solvent to evaporate. When the adjustment 
is correct, The tube and its contents are weighed to ascertain the 
weight of "the solvent. The rise of the b. p. is known from the 
borneol trial, hence the molecular weight can be calculated. In 
both cases, the same* point I) on the thermometer has been used 
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for reference, lienee a calibrated thermometer is unnecessary. The 
height of the flame must be kept constant throughout the work. , 

Molecular weights (the average of a series of determinations) 
determined in this manner compare favourably with those obtained 
by the usual method. C. S. 

A Laboratory Apparatus lor Distilling in [Superheated] 
Steam under Reduced Pressure, C. Harries .and Reinold 
Haarmann ( Ber 1918, 51 , 788—790).—Steam at 3—4 a turns, 
pressure is admitted through a throttle-valve into a superheating 
chamber maintained at about 300°, and then into the substance in 
the exhausted distilling flask, the neck of which is filled, by a simple 
device, with small pieces of glass rod in order to break up froth 
and prevent spirting. The apparatus is completely described with 
illustrations, and it is claimed that substances otherwise very non¬ 
volatile can be purified easily by distillation in this way, and 
hygroscopic salts deprived of solvent water. J. 0. W. 

Definitions of Explosive Substance, Explosive Action, 
and Thermite* Haxs Schimank ( Zeitsch . EUktrochem 1918, 24, 
213—214).— An explosive substance is defined as a substance which 
undergoes a very rapid exothermic change with the formation of 
gaseous products. Explosive action is differentiated from such, 
actions as occur in overheated steam boilers. Thermite is a system 
which is capable of undergoing rapid exothermic reaction without 
the formation of gaseous products. J. F, S. 

Connexion between the Atomic Weights, Densities, and 
Heats of Reaction of the Elements* Earl Fehrle (PhysikaL 
Zeitsch 1918, 19, 281—286).' — A theoretical paper in which the 
author derives an expression for the heat of formation of a com¬ 
pound which involves only the atomic weights of the reacting 
elements and the densities of the elements and the compound 
formed. H. M. D. 

• Thermal Properties of Sulphuric Acid and Oleum. 
Alfred W. Porter (Trans, Faraday Soc 1918, 13, 373—399).— 
The thermal data bearing on the concentration of sulphuric acid 
£>y evaporation have not hitherto been determined by experiment, 
and in view of the technical importance of the quantities in ques¬ 
tion, the author has attempted to supply the requisite information 
by indirect methods involving thermodynamical relations. The 
thermal data for the ordinary temperature are utilised in conjunc¬ 
tion with calculations which give the variation of the heats of 
solution and dilution with temperature, and from these results the 
heats of total evaporation of water from sulphuric acid solutions 
at different temperatures are derived. A method of graphical 
representation, which facilitates the determination of the thermal 
data which may be required in a particular case, is'described. 

In the second part of the paper, similar methods are employed 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 297 


in the calculation of the thermal data for oleum (fuming sulphuric 
acid), and in particular of the heats of total evaporation or con¬ 
densation of sulphur trioxide vapour for sulphuric acids containing 
80—90% of sulphur trioxide. H. M. 3). 

Experimental Determination of the Fictitious Heat 
of Solution. Ernst Cohen and H. R. Bruins (Zeitsch. 
physical, Chem 1918, 98, 43—58).—By the term fictitious heat 
of solution is to b© understood the heat change which occurs when 
1 gram-molecule of a substance at a measured temperature and 
pressure dissolves in an unlimited amount of its own saturated 
solution at the same temperature and pressure. Four methods of 
determining this value are described, and of these two have been 
used to determine the value for cadmium iodide in water. To 
measure the fictitious heat of solution of a salt KA, two galvanic 
elements, XT, are connected so as to oppose one another, and the 
resulting E.M.F. is measured. 

X . Y, 


Electrode 

Saturated | 

Electrode 

Electrode ! 

Very 

reversible 

solution, of i 

reversible 

reversible 

dilute 

with respect 

KA without 

with respect 
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solution 

to K 

solid phase. 

to A. 

to A. 1 

of KA. 


Electrode 
reversible 
with re¬ 
spect to K. 


According to the Gibbs-Helmholtz equation, E e ~ne(E e — 
T. dE /dT)Q'238$ gram cal., where E c is the E.M.F. and E c the 
chemical energy of the double cell; also E c — W-F, where F is 
the fictitious heat of solution and W the heat of solution of the 
dilute solution of KA . Consequently, F= W - ne(E G — T. dE jdT) 
gives the value of F. 

In the second method, the combination 


Electrode 
reversible 
with respect 
to K. 


Saturated 
solution of 
KA without 
solid phase. 


Dilute * 
solution of 
KA. 


Electrode 
reversible 
with respect 
to K 


is measured, and from the equation F = IF — nj n x . &(E C - 
T. dE/dT)0-2m gram cal., the heat of solutionis obtained; the 
symbols have the same meaning as before; n x is the number of 
gram ions transported from the saturated solution to the dilute 
solution by the passage of 96,494 coulombs. This method is 
complicated by the contact potential existing at the boundary of 
the two solutions. 

The third method consists in measuring the E.M.F. and tempera¬ 
ture coefficient of the cell X and of the same cell with solid phase 
X v and then using the equation of the same kind as those given 
above, the value of F follows. A series of E.M.F. determinations 
of these cells has been made at 16°, 18°, 20°, 22°, and 24°, and 
the temperature coefficient calculated for the case of cadmium 
iodide and the value —1246 gram cal. determined at 18°. 

The fourth method depends on the measurements made in the 
last method; the relationship 

(dE/dT)l=:(dEfdT) xl + (dE(da) r .(dG/dT) 
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exists between the temperature coefficients of X and X 3 ; dO jdT 
is the temperature coefficient of the solubility, by substitution 
F = [T . (dEl'dC) T . (dCldTy\4:§, 105 gram cal. Hence to deter¬ 
mine X, the values of (dEfdC) r and (dO/dT) have to be deter¬ 
mined. 

These measurements have been made for cadmium iodide; the 
solubility of cadmium iodide is expressed by the equation 
(7 — 44*18 + 0-0828* + 0*000183/ 2 , consequently (dC[dT)^ + 0*08939. 
To ascertain the value of dEJdO, the E.M.F. of a number of 
elements Cd/CdL j| of different concentrations have been measured 
at 18°, whence the dependence of the EM.E, on concentration is 
given by the equation # iS =-0*43150 + 0*000283(7 — 0'GQ0014286 f2 , 
so that (dE / dC) ls = -0*001023 volt per cent. Using these values, 
JF= -1227 gram cal. at 18°. J. F. S. 

Relative Volume Change which occurs on Mixing two 
Chemically Indifferent Gases, and its Measurement by 
Refraction of Light. Paul Fuchs ( Zeitsch. physikal Ghem 
1819, 92, 641—676).—The change in total volume on mixing two 
chemically indifferent gases has been determined over the whole 
range of mixtures for the pairs nitrous oxide-nitrogen, carbon 
dioxide-nitrogen, oxygen-nitrogen, nitrous oxide-carbon dioxide, 
nitrons oxide-oxygen, oxygen-carbon dioxide by means of refrac¬ 
tion measurements. The Haber-Low© interferometer was used for 
this purpose, and the measurements were made at ordinary 
temperature and pressure. In every case, there is an increase in 
volume on mixing which is greater the more the two components 
differ in their physical behaviour. The volume change does not 
correspond with the ratio in which the gases are mixed, but reaches 
a maximum at a point beyond the equal concentration point in the 
sens© that the maximum change lies with mixtures containing 
more than 50% of the gas of smaller critical temperature. The 
maximum volume change lies nearer to the 1:1 mixture the more 
the components resemble one another. The van der Waals’s ex¬ 
pression, Av *5 s t(1 - {5 3 +2& 1 6 0 }], 

was tested by means of the data obtained and found to b© quali¬ 
tatively in accord with the ^ general results, hut not strictly 
quantitatively correct. The dispersion of the gaseous mixtures is 
markedly different from that of the sum of the two components, 

J. F. S, 

The Vapour Pressure of Dissociating Substances and 
tb© Volatilisation of Ammonia. Kuo. Wegscheider ( Zeitsch . 
anorg, Ghem,, 1918, 103, 207—220).—An expression has been 
evolved fox calculating the vapour pressure curves of dissociating 
substances, particularly those which on volatilisation dissociate 
partly into two molecules. The data required for the calculation 
are: the specific heats of solid (or liquid) and of dissociated and 
undissociated vapour; the heat of evaporation without dissocia¬ 
tion and the beat of dissociation for each temperature; the dis- 
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sociation constant and the vapour pressure for one temperature. 
The expression is used to examine the probability of different 
explanations put forward to account for the two vapour pressure 
curves of ammonium chloride. This substance is dimorphous, with 
a transition point at 184*5°, hut the dimorphism will not account 
for the form of the curves unless the heat of transformation is at 
least —3000 cal., whereas the observed value is only —1030 cal. 
The assumption of further polymorphism with a second transition 
point either above or below 184*5° is shown to be invalid. The 
possibility is not excluded, however, that the ordinary form, of 
ammonium chloride is labile, changing into the stable form only 
at high temperatures in presence of moisture. When perfectly 
dry, this labile form volatilises without dissociation, and its vapour 
pressure must b© greater than the partial pressure of the undis¬ 
sociated molecules in the vapour of the stable form. An alternative 
explanation of the contradictory results sometimes obtained is 
that, whilst the ordinary form of ammonium chloride is stable, at 
times a labile form is obtained which when dry volatilises un¬ 
changed. • E. H. R. 

The Principles of Diffusion, their Analogies and Applica¬ 
tions* Horace T. Brown (T. ? 1918, 113, 559—585).—A lecture 
delivered before the Chemical Society on June 6th, 1918. 

D. E. T. 

Condition of Double Salts in Aqueous Solution. D. 

Merrill Torrance and Nicholas Knight (Ghent. News, 1918, 
117, 270—272. Compare Maxwell, A., 1917, ii, 562).—The 
changes occurring in the diffusion of solutions prepared from 
sodium aluminium sulphate, copper potassium sulphate, copper 
ammonium sulphate, magnesium ammonium sulphate, and 
potassium chromium sulphate have been examined at different 
temperatures and at different concentrations. The results indicate 
that the double salts are largely dissociated into the respective 
simple salts. The relative rates of diffusion appear to be influenced 
appreciably by ionic hydration. H. M. D. 

Hydrogen Ion and Hydrogen Bound to Ionogens: 
Chemistry of Electrolytic Dissociation. A. Hantzsch (Zeilsch. 
FAektrochem ,, 1918, 24, 201—213).—A theoretical paper in which 
the intramolecular change involved in the formation of pseudo-acids 
is discussed. In this connexion, the position and method of linking 
of the hydrogen atom are considered, and theories put forward 
to explain the behaviour of the hydrogen in the different, positions. 
The author proposes to substitute for the optical method of deter¬ 
mining constitution the action of the substance in question on 
diazo-esters. The pseudo-acid is without action on the diazo-esfcer, 
whereas the true acid liberates nitrogen freely; A modification of 
the processes generally held to be occurring in. ionisation is dis¬ 
cussed. J. E; S. ' 
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Liquid Crystals* Tasini Charan Chaudhari ( Chem . News , 
11)18, 117, 269—270).—For closely related compounds, the 

intervals of temperature over which the liquid crystalline phase is 
stable appear to be simply related, Smits’s dynamic theory of 
polymorphism in its application to liquid crystalline forms is con¬ 
sidered to be unsatisfactory. There appears to be no definite con¬ 
nexion between the constitution of compounds and their capacity 
to form liquid crystals, and the author advances the view that the 
formation of such crystals is a general property of organic sub¬ 
stances which melt without decomposition. H. M. D. 

Mon-molecular Structure of Solids* Arthur H. Compton 
(J. Franklin Inst., 1918, 185, 745—774).—The fact that the X-ray 
examination of certain simple crystals has shown that these have 
a non-molecular structure, suggests that this may be characteristic 
of all solid substances. In support of this hypothesis, a number 
of arguments are put forward, and the conclusion is drawn that 
in the solid state of aggregation the atoms are so intimately inter¬ 
mingled that particular molecules cannot be said to have any real 
existence. 

The dependence of crystal form on chemical composition, X-ray 
observations, and considerations relative to the law of Dulong and 
Petit and the nature of cohesion, all suggest that the atoms of a 
crystalline solid oscillate about a mean position of stable equil¬ 
ibrium, and a comparison of the nature of cohesive forces with 
those which are concerned in chemical combination indicates that 
these are of the same nature and of the same order of magnitude. 
In this connexion, it is pointed out that there is a close parallelism 
between the melting temperatures and the “ atomic heats of 
formation” for a large number of different substances. The melt¬ 
ing point may be supposed to afford an approximate measure of 
the firmness with which the molecules are held together in the 
solid substance, whilst the “atomic heat of formation,” obtained 
by dividing the molecular heat of formation by the number of 
atoms in the molecule, may be supposed to measure the intensity 
of the intramolecular forces. 

Although certain properties of solid matter have been explained 
on the assumption that the ultimate atoms are definitely grouped 
into molecules, the author shovre that recent work tends to replace 
the .older methods' of explanation by others in which no such 
assumption of molecular structure is specifically involved. 

H. M. D. 

Connexion between Colour and Degree ol Dispersity • F 
Kirchhof (Kolloid Zeitsch 1918, 22, 98—102),—The view that 
the colour of disperse systems is determined by the size of the 
colloidal particles is considered in reference to the colours of the 
alkali metal sols and the changes which accompany the alteration 
S valency of metal ions and the formation of complex ions. 
Ilie relations .exhibited suggest that the colour is fundamentally 
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connected with the size of the disperse particles, whether these are 
atomic, ionic, or colloidal in nature. H. M. D. 

[Time Reactions in Colloidal Systems.] IX Vorlander 
(Kolloid Zeitsch., 1918, 22, 103—104).—According to Reitstotter 
(this voL, ii, 102), a solution of potassium ferrocyanide which has 
been used to bring about the coagulation of colloidal aluminium 
hydroxide* gives no blue colour on the addition of a very dilute 
solution of a ferric salt. In the author’s opinion, the apparent 
absence of a reaction is to be* attributed to the fact that the 
reaction between ferrocyanide and ferric salt is a relatively slow 
one, the slow rate being determined by the colloidal nature 
of the ferric salt solution. Salts, acids, and other substances 
have a considerable influence on the speed of the reaction. 

The reaction between ferricyanide and ferrous salt, op the other 
1 land, takes place instantaneously, and in this system no colloidal 
particles are involved. A similar difference* between the speeds of 
corresponding reactions is found in the* action of hydrogen sulphide 
on stannic and stannous salts. In the case of the stannous salts, 
the ionic reactants give rise to an immediate precipitation of the 
metal sulphide. H, M. D. 

Rhythmic Diffusion Structures in Gelatin-Salt Jellies, 
II. W. Moeller (Kolloid Zeitsch 1918, 22, 155—163. Compare 
A., 1917, ii, 410).—If drops of hydrochloric acid are allowed 
to fall on to a semi-liquid gelatin jelly containing sodium 
chloride, the semi-liquid condition being produced by suitably 
adjusting the temperature to which the previously cooled jelly is 
raised, diffusion of the acid takes place with the formation of 
well-developed spherites which resemble closely the spheritic struc¬ 
tures that are found in plant cells. The* formation of these 
spherites in the diffusion of the acid through the salt-jelly is 
interpreted in terms of the theory of jelly structure which has 
been put forward in previous papers. H. M. D. 

Coagulation oi Roughly Dispersed Gold Mydrosols. Arne 
Westgken and J. Reitstotter ( Zeitsch. physikaL Chem., 1918, 
92, 750—762).—The velocity of coagulation of gold hydrosols with 
large diameters has been determined in the following maimer. 
To a quantity of the sol sufficient sodium chloride solution was 
added to produce rapid coagulation; after measured intervals of 
time, 10 c.c. of the mixture were withdrawn and stabilised by the 
addition of gelatin, and the number of non-coagulated particles 
was counted. Seven series of; measurements'were carried out, and 
from the results it is shown that the theory of Smoluchowski (A., 
1917, ii, 297) on the process of coagulation is fully confirmedv 
The radius of attraction of the particles is slightly more than 
twice the radius of the particles themselves, which indicates'that 
the particles must almost touch before they'.unit©- 'Jv.,FV 
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Equilibrium of the Ternary System : Water, Sodium 
Sulphate, and Ammonium Sulphate. Camille Matignon and 
Fernand Meyer (Ann. Ghim 1918, [ix], 9, 251—292).—A full 
account of work already published (compare this voL, ii, 66, 67). 

W, G* 

Velocity of the Reaction between Nitric Oxide and Oxygen. 
M. Bodenstein (Zeitsch. Elehtrochem 1918, 24, 183—201'*).— 
With the object of settling the controversy between Lunge and 
Berl and Raschig on the oxidation of nitric oxide in the lead 
chamber, the author has determined the velocity of oxidation of 
nitric oxide by oxygen. The two gases were mixed at tempera¬ 
tures from 0° to 90° and at low pressures, and the rate of change 
was followed by the decrease of pressure. The reaction proceeds 
strictly according to the equation for reactions of the third order, 
dx jdt — hO Q C\ 0 , and the velocity falls considerably with increase 

in temperature. The velocity is not affected by the addition of 
nitrogen peroxide, sulphur dioxide, or water vapour. From this 
it is argued that the oxidation of sulphur dioxide is not catalysed 
by oxides of nitrogen. The experimental results of Lunge and 
Berl, suitably recalculated, agree very well with the present work, 
and those of Raschig agree fairly well beyond the point where 
50% of change has occurred. The experimental methods employed 
by Lunge and Raschig are discussed in the light of the present 
knowledge of the solubilities of the higher oxides of nitrogen. 
From^ this discussion, it is shown that nitric oxide and nitrogen 
peroxide exist in a constant equilibrium with nitrogen trloxide, 
which is destroyed with great rapidity in the presence of alkali 
hydroxide or concentrated sulphuric acid. It is shown that only 
those results dealing with changes above 50%, obtained by the 
methods of Raschig and Lunge, are trustworthy and usable. 
Consequently, the, view of Raschig, that nitric oxide is rapidly 
oxidised to the trioxide, which is then slowly oxidised to the per¬ 
oxide, is no longer tenable. J. F. S. 

Velocity of Oxidation o! Nitric Oxide. E, Brinjsr and 
B. Fridori (Helvetica Ghim. Acta , 1918, 1, 181—185).—The 
kinetics of the oxidation of nitric oxide have been studied. Mix¬ 
tures of oxygen and nitric oxide in proportions in which they occur 
in the production of nitric acid from the atmosphere have been 
allowed to pass along a series of tubes at constant temperature, and 
fitted with a series of taps whereby the gases could be removed at 
various points. The gaseous product was divided into two por¬ 
tions, one condensable by an alcohol-carbon dioxide refrigerant 
and the other by liquid air. It is shown that if the concentration 
of the oxygen is regarded as constant, the reaction is of the second 
order, but if the oxygen concentration is considered, the reaction 
corresponds with one of the third order and follows the equation 
axjm = h0 0 Jd 2 m . With regard to the influence, of 'temperature 

■ :* and Zeitsch. angew. Ghem.. 1918,31,1, 145—148, 
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on the reaction, it is shown that over the interval 0° to 60°, lower-* 
mg the temperature 10° increases the velocity 10—20%. 

J. F. S. 

Tine Saponification of Pats, J. P. Treub (/. Chim. phys,, 
1918, 16, 107—174).—A resume of work already published (com¬ 
pare A., 1917, ii, 528; this vol., ii, 71). W. G. 

Influence of Foreign Substances on the Activity of 
Catalysts. IV. Experiments with Palladium Hydrosol 
in the Presence of Mercury and Mercuric Oxide. C. Paal 
and Wilhelm Hartmann (. Ber 1918, 51, 711 — 737).— In the 
course of many experiments on the catalysis of mixtures of 
hydrogen and oxygen by colloidal palladium or platinum, it has 
been observed that the catalyst becomes more or less passive in 
time if the gases are kept over mercury, and that, in all cases, if 
the catalyst remains in contact with mercury, it soon becomes 
quite inactive, even for the hydrogenation of nitro-compoimds and 
imsaturated substances. Consequently, the authors have made an 
exhaustive study of the influence of ordinary and colloidal mercury 
and mercuric oxide on the catalysis of hydrogen and oxygen, and 
a few experiments on hydrogenations by palladium hydrosol. 

The results show that palladium hydrosol has a remarkable 
power of converting mercury and mercuric oxide into colloidal solu¬ 
tion, the oxide much more readily, whereby the palladium per¬ 
manently loses its power of activating hydrogen, and thus catalysing 
processes of reduction, but does not suffer as a catalyst of hydrogen 
peroxide. It may be that a palladium-amalgam hydrosol is 
formed. 

The sodium protalbinate used as a protection to the palladium 
hydrosol has no influence of itself on mercury. It is the colloidal 
palladium which causes these to enter, the colloidal state. This 
protective colloid does, however, “ peptisate J> mercuric oxide in an 
atmosphere of hydrogen. J. C. W. 

Atomic Structure and Rontgen Spectra. I. A. Sommerfeld 
(Physikal. Zeitsch 1918, 19, 297—307).—A theoretical paper in 
which the arrangement of the rings of electrons in the atoms is 
discussed on a mathematical basis. H. M. D. 

The First and Second Electron Rings of the Atoms. 
Jan Kroo {Physikal. Zeitsch 1918, 19, 307— 311). —On the 
assumption that the high-frequency lines in the K a series are due 
to the displacement of a single electron between rings which corre¬ 
spond respectively with one and two quanta, it is shown that ex¬ 
perimental observations are consistent with the view that the 
former contains three electrons and the latter eight, EL M. ,1% 

The Atomic Theory. X Space-filling Numbers and 
th? Scale'of Corresponding States. Ric&ard Loimz■(jUdittoh* 
anorg. Chew., 1918, 103, 243—*248).^-A formula has been deduced 
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from which the .mean value of the space-filling number of any 
substance, in the solid or liquid state, can be calculated. If <j> be 
the ionic volume calculated .from the ionic mobility and V the 
volume derived from density determinations or by Kopp’s formula, 
the space-filling number is given by <f>/V (compare A,, 1916, 
ii, 311, 312), For a variety of ions, the space-filling number 
4>l r o referred to absolute zero on the empirical scale of correspond¬ 
ing states has a mean value of 0*4668. It is shown that the rela¬ 
tion between volume and temperature can be expressed by an 
equation of the form VjV s ~a.TjT s +b, where s- denotes the boil¬ 
ing point. From this it follows that $ /V~<f>[V 8 (a . T/T s +h). 
For solids, # = 0*214, b = 0*709, and for liquids # = 0*453, h =0*546. 
Since <£/F 0 = 0*4668, and F 0 / V 8 has a mean value = 0*709, 
<£/ F s = 0*331. Hence <j >/F = 0*331/# . T/T a + b. An equation of 
state is thus derived in which the space-filling number appears as 
a function of temperature. E. H. R, 

Atomic Structure on the Basis of Atomic Disintegration, 
and its Relationship to Chemical Linking, to Chemical 
Valency, and to the Electrochemical Character of the Ele¬ 
ments. Emil Kohlweiler (Zeitsch. physikaL Glum., 1918, 93, 
1 —42).—The author describes a theory of the structure of the 
atoms built up on the radioactive theory; by means of this 
theory, he explains the existence of atomic weights which differ 
from whole numbers by the assertion that such atomic weights 
are due to the presence of isotopes in the material examined. 
The abnormalities of the periodic system are explained in 
the same way; for example, iodine and tellurium are 
both mixtures of two isotopes of atomic mass 126 and 128 
respectively, but in different quantities. The position of the triads 
of group VIII of the periodic system is explained as due to the 
similarity of the positive charge with dissimilarity of the masses 
of the middle zone and different stability of the exterior electron 
system. On the basis of this relationship, the author draws rela¬ 
tionships between the structure of the atom and the valency and 
method of linking, to the change in valency, dissociation, and the 
electric charge of the atom, and to the relationship between the 
electrochemical character and the valency of the elements. The 
tendency of certain elements to act with one valency in preference 
to another is also considered. For details of these points, the 
original must be consulted. J. F. S. 

The Definition of the Term u Chemical Element. '* Rub. 
Wegscheider (Zeitsch . physical. Chem ., 1918, 92, 741—749). — 
A theoretical discussion based on the definition of an element put 
forward by Paneth (A., 1916, ii, 240). It is asserted that this 
definition in no way corresponds with that of most chemists, who 
retain the old definition as sufficient to express the chemical idea 
of an element. . J. 

Definition of the Term 14 Chemical Element. 5 * Fritz 
Paneth {Zeitsch, phymhnL Chew*, 1918, 93, 86—88),—An answer 
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to Wegscheider’s criticism (see preceding abstract) of the author’s 
paper on this subject (A., 1916, ii, 240). J. F. S. 

Tables of Elements and Atoms, Fritz Paneth (Zeitsclu 
phymkal. Chem., 1918, 92, 677—684).—The author proposes to 
substitute the present atomic weight table by two tables, (1) a 
table of combining weights containing those elements of which no 
isotopes exist, and using as combining weights the experimentally 
determined atomic weight, and (2) an atom table containing the 
whole of the elements, including all the iso-topes with their 
theoretical atomic weights. The reasons for the proposed change 
are threefold: (1) There are more kinds of atoms than elements, 
(2) the combining weight of some elements is not the same as the 
atomic weight, and (3) in many cases there is no* experimental 
confirmation of perfectly sound atomic weights which have been 
deduced from theoretical considerations. J. F. S. 

Twenty-fifth Annual Report of the Committee on Atomic 
Weights,, Determinations Published during 1917. Gregory 
Paul Baxter (J. Amer . Chew ,. Soc. f 1918, 40, 1009—1014). — 
These comprise hydrogen, helium, carbon and sulphur, bromine, 
zirconium, tellurium, and samarium. Only in the case of 
zirconium has evidence been presented during the past year which 
seems to demand an important alteration in the previously accepted 
atomic weight. By conversion o-f the tetrachloride into the dioxide, 
Venable and Bell have obtained the value 91*76 for the atomic 
weight of zirconium (A., 1.917, ii, 479). which is more than a unit, 
higher than the value given by the International Committee on 
Atomic Weights. C. S. 

The Periodic System and Genesis of the Elements* Curt 
8 ohm IDT (ZeiUch. anorr/. Ghent 1918, 108, 79—118).—The 

author’s hypothesis of the genesis of the elements (A., 1911, ii, 198) 
has been considerably amplified. The elements do not belong to 
a single system, blit to four partial systems genetically connected. 
The primary or hydrogen system is only represented by hydrogen, 
which is regarded as the sole survivor of a past evolutionary period 
of matter. In it, the metallic and metalloid properties of matter 
have not become differentiated. Baur, from a study of logarithmic 
atomic volume curves, drew the conclusion that two different 
generations of elements can be distinguished (A., 1911, ii, 480). 
These two generations practically correspond with the author’s 
secondary or helium partial system, comprising the elements He-Ti, 
As-Zr, Sb~Ce, Bi-Th, and the tertiary or iron system, comprising 
the remainder of the elements, with the exception of the rare earth 
metals, which form a distinct quaternary system. When this 
hypothesis is adopted, the problem of the double periodicity of the 
elements disappears; for instance, the metals copper, silver, and 
gold no longer appear in the same group as the alkali metals, since 
the former belong to the tertiary, the latter to the secondary partial 
systeih. The inert gases appear as the central group of the He 
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system, with valency = 0, contravalency = ±8, whilst the iron, 
palladium, and platinum triplets occupy a corresponding position 
in the tertiary system, with maximum . valency = ±8, contra- 
valency = 0. The three blank spaces with which the He system 
begins are identified with elements detected spectroscopically in 
the nebulae and the hottest fixed stars. These, with their probable 
atomic weights, are nebulium, the parent of nitrogen, Nu, 1*31 or 
1*63; ekaoxygen, Eo, 2*36; and ekafluorine, Ef, 2*95. 

Two principles are postulated, according to which the elements 
have probably been evolved: (1) the ontogenetic principle, 
involving the formation of the primary members of the different 
groups by direct condensation of protyl; (2) the phytogenetic 
principle, by which the higher members of the groups are developed 
from the lower by a process of integration. Evolution has taken 
place, not horizontally through the series, but vertically through 
the groups, each member of a horizontal series being independent 
of its neighbours. It follows that the atomic weights of potassium 
and argon, and of tellurium and iodine, present no anomaly. Some 
hitherto puzzling stellar phenomena also find their explanation in 
these principles; for instance, the occurrence of calcium and 
magnesium in certain stars which do not reveal the presence of 
oxygen and other elements of low atomic weight. The hypothesis 
is also in agreement with the relative abundance and distribution 
of the elements on the earth, and explains the frequent occurrence 
together of consecutive elements of the same group, such as zinc 
and cadmium. The direction of evolution was certainly from 
simpler to higher forms, following the course of cosmic evolution, 
and it is probable that, in atomic as in biological evolution, a 
process of selection with the survival of the fittest has been 
operative. There have probably been formed from time to time 
elements which, not being adaptable to the prevailing cosmic con¬ 
ditions, have undergone transformation. The radioactive elements 
are probably examples of such unsuitable types, and are at present 
passing through an evolutionary stage. 

A rational system of nomenclature for the radioactive elements 
and their degradation products is suggested. Radium emanation 
is given the name Badon , Ro, which at once indicates its origin and 
its relationship to the argon group. The other emanations become 
Thoron To, and Acton , Ao, respectively. The other degradation 
products are given names indicative of their derivation, manner 
of formation, and of the group of isotopes to which they are 
related. Thus radium-# becomes 0-radiotrilead, with the symbol 
j8-Ro ;// Pb, and radium-#, becomes 0-radiotrithallium, /^-Ro^Tl, 
the accented 0 indicating that the product does not belong to the 
principal radium series, but to a side-chain. A complete list of 
new names for all the known products from uranium, actinium, 
and thorium is given. E. H. R. 

New Table of the Periodic System. Ingo W. D. Hackh 
(Z. imer, Chem . 8oc^ 1918, 40,' 1023—1026).—Arranged in 
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vertical rows on either side of the central column of the non- 
valent elements are, on the right-hand side, the elements of the 
groups I A, 2 A, 3A, and 4 in the upper half of the table, and 
those of groups IB, 2B, 3B, and 4 in the lower half, and, on the 
left-hand side, the elements of the groups 7A, 6A, 5A, and 4 in 
the upper half, and those of 7B, 6B, 5B, and 4 in the lower half. 
The elements of group 8 appear in the middle of the lower half of 
the table. This arrangement of the elements shows (1) a sharp 
classification of the elements into non-metals, noble gases, light 
metals, and heavy metals; (2) only five gaps, indicating that only 
five elements remain to be discovered; (3) elements having high 
electro-potential, simple spectra, and colourless ions appear in the 
upper half of the table, whilst those having low electro-potential, 
complex spectra, coloured ions, and tendency to form complex salts 
appear in the lower half; (4) on the left side of the table are the 
electronegative elements, those of the upper half forming strong 
acids, those of the lower half weak oxy-acids; on the right side of 
the table are the electropositive elements; (5) the middle of the 
lower half of the table is occupied by the amphoteric elements. 

A peculiarity of the table is that the similarity of the elements 
is in the vertical direction in the upper half of the table and in 
the horizontal direction in the lower half. C. S. 

Progress of Chemistry during the Past One Hundred 
Years. Horace L. Wells and Harry W. Foote (Amer. J. Sci „ 
1918, [iv], 46, 259—302).—A brief account is given of the general 
lines of development of chemical knowledge during the last hundred 
years. H. M. D. 

New Filters. R. Zsigmondy and W. Bachmann (Zeitsch . anorg, 
(">hem ,, 1918, 103, 119—128).—A new type of filter is described, 
termed a membrane filter, prepared by drying, under conditions 
not specified, solutions of certain colloids. The membranes thus 
obtained have a parchment-like appearance and a smooth surface, 
and are strong and durable. They can be prepared of any desired 
thickness and with any desired size of pore. The filters are very 
rapid in action and are particularly suitable for vacuum filtration, 
as they will stand high pressures. The membrane chosen for any 
particular filtration should be such that the pores are smaller than 
the diameter of the particles to be filtered. Tinder these condi¬ 
tions, no adsorption takes place, the pores do not get choked, and 
the membrane can be washed and used again with undiminished 
filtration velocity. A filter which, under 70 cm. pressure and with 
an area of 80 sq. cm. Will pass 100 c.e. of water in eight seconds 
(an 8 sec. filter), will filter completely a graphite sol in which the 
particles are 200—300 /x/x in diameter, A similar membrane will 
also stop gold particles of 80—100 /x/x, but allows particles 30—40 pp 
to pass through. 

The membranes can also be used for separating the constituents 
of a mixed colloidal solution. Thus when a solution containing 
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Prussian blue and benzopurpurine was filtered through a 5 see, 
filter (a relatively coarse membrane), the former was stopped 
completely, whilst the latter passed through. This was collected 
completely on a 3 min. filter. It is anticipated that the new filters 
will be valuable for many laboratory and technical purposes. 

E. II. R. 


Inorganic Chemistry, 


The Influence of Different Modifications of Sulphur on 
the Melting Point of Sulphur. Ernst Beckmann, Rudolf Paul, 
and Otto Liesche (, Zeitsch. cmorg. Ghem 1918, 103, 189—206). 
—The “natural freezing point” of sulphur, 114*5°, is 4*75° below 
that of normal sulphur, S x . Assuming that the depression of the 
freezing point is due to the presence of S ff =128, the cryoscopic 
constant of sulphur being 213 (this vol., ii, 218), the proportion 
of S ff present must be 2*78%. This is in good agreement with 
Aten's conclusions, but not with that of Smith and his co-workers, 
who decided that “natural” sulphur contains about 3*6% of 
amorphous sulphur, $ M . The conclusion that “ natural ” sulphur 
does not contain is also supported by the results of experiments 
on the effect of the addition of various forms of sulphur to sulphur 
of f. p. 114*5°, the additions being mad© to samples, prepared 
under standard conditions, at a temperature just above the melt¬ 
ing point. Amorphous sulphur, prepared in a variety of ways, has 
practically no effect on the freezing point, and is shown to be 
rapidly transformed into a mixture of S x and of the same 
composition as the fused mass. If the fusion is rapidly cooled 
after the addition of the S^, only about 24% of the added sulphur 
is still insoluble in carbon disulphide. When added to a fused 
mass having a lower f, p. than 114*5°, has no effect, but when 
added to one having a higher f. p., it has the effect of lowering it 
towards the “ natural ” f. p., indicating that at the higher tempera¬ 
ture relatively more S w is formed from the S M . 

When is heated, it shows no sharp melting point, but, having 
reached 120°, it has at once the “natural” freezing point 114*5°, 
If a mixture of rhombic sulphur with about 5% is melted, it ’ 
has a freezing point about 2° lower than that of a sample of 
rhombic sulphur similarly treated, indicating that under these 
conditions the decomposes into 23% and 77% S v 

A sample of S w prepared according to Aten's method (A., 1915, 
ii, 254) when added to a sample of “natural” sulphur lowered the 
f* p. slightly, indicating, however, only about 4*6% S w in the pre¬ 
paration, Both rhombic and rnonoclimc sulphur raise the f. p. 
of “ natural ” sulohur by increasing the proportion of S x . 

A sample of Engel’s sulphur, S p , having a molecular weight of 
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1913, was found to lower the f. p. of natural sulphur, hut owing 
to the rapidity with which it decomposes, only 73% of the calcu¬ 
lated depression could he observed. The decomposition of this 
form of sulphur is not a simple unimolecular reaction, and 
appears to b© an intermediate product. E. H. R. 

Flame Reactions* Jacob P apish (J. Physical Chem 1918, 22, 
430—432).—-When the vapour of selenium dioxide is introduced 
into a Bunsen flame, an intense blue colour is produced. 
Elementary selenium is deposited on a cold surface which is brought 
into the blue flame. In similar circumstances, the vapour of tel¬ 
lurium dioxide produces a blue-coloured flame tinged with green in 
its uppermost part, and a bright, metallic mirror is deposited on a 
cold surface held in the hottest part of the flame. The reduction 
of the oxides in the flame is supposed to be the cause of the 
characteristic luminescence. H. M. D. 

Occurrence of Hydrogen Selenide in Rain and Snow. 
Th. Gassmann {Helvetica Ghim, Acta , 1918, 1, 52—54).—One 
hundred c.c. of rain are concentrated to 80 c.c., and a strong 
current of sulphur dioxide is passed through the liquid for fifteen 
minutes. On keeping over night, a reddish-brown precipitate 
forms, which is shown to be selenium in the following way. It is 
oxidised with aqua regia and the solution precipitated with 
hydrogen sulphide; the precipitate is dissolved in fuming nitric 
acid, and the selenium precipitated either by hydrochloric acid 
or stannous chloride. Snow may be similarly treated. 

Selenium may also be detected by precipitating the concentrated 
rain or snow water with a concentrated solution of barium chloride. 
The precipitate is collected after keeping over night, washed with 
ether, and dried in a desiccator over soda-lime. On treatment 
with concentrated hydrochloric acid, hydrogen selenide is evolved, 
which blackens a lead acetate paper. 

It is probable that hydrogen selenide is not present as such in 
the rain or snow, but is in combination with a second component 
which has not yet been identified. T. S. P. 

A New Oxide of Selenium. Fritz von Konek (Ber. t 1918, 
51, 872—876).—When diantipyryl selenoselenide, R a Se!Se (this 
vol., i, 407), was burnt in a bomb in oxygen under 25—30 atm. 
pressure, with the idea of converting the selenium into* selenic acid, 
a white, amorphous deposit was found adhering firmly to th© walls 
of the crucible. This proved to be an oxide, approximating to the 
formula Se 3 0 4 , which is almost insoluble in water, and is decom¬ 
posed by boiling sodium hydroxide, about one-third of the selenium 
being deposited in the free state, the remainder giving rise to 
sodium salts of selenium acids. Strange to say, diantipyryl xnono- 
selenide, and diselenides of the type R*Se*Se*R, provided by Lesser 
(A., 1912, i, 642)' and ,Bauer (A., 1913, i, 263), gave no trace of 
this'oxide. J. 'CL W* ■ 
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Nitrogen. Chloride, with a Convenient Method lop its 
Preparation « H asm at Rax Chem . News, 1918, 117, 253).— 
About 10 c.e. of a freshly prepared, filtered, concentrated solution 
of bleaching powder in a large test-tube are cooled in ice to about 
0°, and an equal volume of cold, saturated ammonium chloride 
solution is added. When the vigorous reaction has subsided, after 
ten minutes, the nitrogen chloride is exploded by the addition of 
turpentine. The chloride on the surface explodes instantly, that 
at the bottom more violently after some time, the interval between 
the two explosions depending on the height of the liquid column, 
the amount of turpentine added, the nature of the surface 
explosion, and the amount, of nitrogen chloride present. All 
apparatus must be absolutely free from grease and direct sunlight 
should be entirely excluded. C. S. 

Catalytic and Thermal Syntheses ol Ammonia. E. B, 
Maxted (/. Soc. Chem . Ind., 1918, 37, 232—235*).—The author 
discusses the effect of the time of contact, temperature, and 
pressure on the percentage of ammonia formed and on the yield per 
litre of catalyst space in connexion with the catalytic synthesis of 
ammonia. Experiments are described on the thermal synthesis of 
ammonia at arc temperatures. , J. F. S. 

Determination of the bSurface Tension v and Critical 
Density ol Ammonia. Alfred Berthoud ( Helvetica Chim , 
A eta, 1918, 1, 84—87).—The critical density of anhydrous 
ammonia has been determined by Young's method, as modified by 
Ter~Gazarian, the densities of the liquid and vapour being measured 
between 0° and the critical temperature, 132’3°. The critical 
density (d c ) is found to be 0*2362, whereas the calculated value, 
(da)* assuming that the gas laws hold up to the critical point, is 
0*05609, The ratio of d c to da is 4*211, whereas the value of this 
ratio for normal liquids is approximately 3*6. This indicates that 
ammonia is associated even at the critical point, and the associa¬ 
tion is confirmed by measurements of the surface tension ; K, in 
the Eot^os-Ramsay formula, is found to he 1*80 between 11° and 
59°, giving a value of 1-27 for the association factor. TroutoiTs 
rule also gives a value of 23*8, which is higher than the normal 
value for unassociated liquids. T. 8. P. 

Reduction of the Oxides of Nitrogen to Ammonia. 
Stability of Nitric Oxide. Ph. A. Guye and Fritz Schneider 
{Helvetica Chim . A eta, 1918, 1, 33—52).—In Switzerland, the 
conditions are such that oxides of nitrogen can be manufactured 
more conveniently than ammonia, so that a knowledge of the con¬ 
ditions under which the former are reduced to the latter becomes 
necessary. The authors have carried out such an investigation, 
using a special apparatus in which known mixtures of hydrogen 
with the respective oxides of nitrogen were passed over heated 
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reduced nickel as catalyst. The ammonia formed was estimated 
by absorption in a known volume of standard sulphuric acid. In 
some cases, this estimation was controlled by heating the solution 
with excess of sodium hydroxide and again absorbing the ammonia 
in standard acid; this was necessary in the case of nitrogen per¬ 
oxide, since some ammonium nitrate is forming during the 
reduction. 

In order to be quite certain of the results obtained, it was neces¬ 
sary to carry out preliminary experiments on the action of heat 
alone on some of the oxides of nitrogen used, since the statements 
found in the literature on this subject are somewhat contradictory 
and ofterifihave reference to the results obtained when the gas is 
heated under pressure. An apparatus was used in which the gas 
cohld be heated under atmospheric pressure, since the experiments 
on reduction were carried out at this pressure. It consisted of a 
cylindrical glass bulb heated in an electric furnace. Sealed on to 
the bottom of the bulb was a harrow glass tube, which could be 
cooled in liquid air or other cooling medium; products such as 
nitrogen peroxide could then be frozen out and identified. 

In order to decompose nitric oxide under atmospheric pressure, 
it is necessary to raise the temperature to 575° and keep it there 
for several hours, even in the presence of spongy platinum as 
catalyst. Under these conditions, and contrary to what takes 
place under pressure, there is no formation of nitrous oxide. The 
primary products of decomposition are nitrogen and oxygen; on 
cooling, the oxygen reacts with undecomposed nitric oxide to give 
nitrogen peroxide. Nitrous oxide decomposes simply into nitrogen 
and oxygen. 

In the reduction of the oxides NO, N 2 0, and N0 2 by hydrogen, 
with nickel as catalyst, two reactions take place simultaneously, 
the one giving ammonia and the other nitrogen; for example, 
2N0 + 5H 2 = 2 NH s + 2H 8 0, 2NO + H 2 s=N 2 + H 2 Q. Both in the 
reduction of nitric oxide and of nitrogen peroxide, the formation 
of intermediate products, namely, nitrous oxide and nitric oxide 
respectively, does not occur. 

In all these reactions, the condition of the reduced nickel plays 
an important part, and two different preparations do not necessarily 
give the same results. Also there is an optimum yield of ammonia 
which depends on the composition of the gaseous mixture and on 
the velocity with which the gases are circulated over the nickel. 

Temperatures of 250—300° appear to he the best for the 
formation of ammonia. Below these' temperatures, the reduction 
takes place slowly, whilst above these temperatures, the nickel 
gradually loses its activity and the ammonia is appreciably decom¬ 
posed into its elements. 

Nitric oxide gives the best yields, 70% of the gas, on an average, 
being transformed into ammonia; 25—39% of nitrogen peroxide 
and only 3—7% of nitrous oxide is reduced to ammonia. 

The reduction of the oxides of nitrogen to ammonia does not 
therefore appear to be an advantageous process from the manu- 
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facturing point of view, except perhaps in the case of nitric oxide, 
where a more systematic study of the conditions may give better 
results, T. S. P. 

The Revision of the Atomic Weight of Carbon from the 
Densities of Acetylene, Ethylene, and Ethane. Knot 
Htahrfoss (,/. Ohim . phys>, 1918, 16, 175—200).-—The values, 
obtained for the weight of a normal litre of gas are: for acetylene, 
1*1791 grams; for ethylene, 1*2610 grams; for ethane, 1*3565 grams. 
From these, the atomic weight of carbon is calculated as 12*00, 
but this value will be subject to revision when it has been possible 
to determine directly the departure from Avogadro’s law in the 
case of these gases, and when new determinations of the density 
of ethylene have been made. W. Q. 

Ultra-microscopic Investigation of very thin Metal Films 
obtained by Evaporation in High Vacuum. II. W. Reinders 
and L. Hamburger ( Proc . K. A had . Wetemch . Amsterdam, 1918, 
20, 1135—1154. Compare A., 1917, ii, 405).—The thin films of 
metal which are deposited on a glass surface when various metals 
are strongly heated in a highly exhausted space have been examined 
according to the method previously described (loc. ait,). It is 
found that elements which melt at high temperatures, such as 
tungsten, molybdenum, platinum, nickel, iron, and carbon, give 
rise to films which under the ultra-microscope are either entirely 
or for the most part devoid of structure. Elements of lower melt¬ 
ing point show, on the other hand, a tendency to form films which 
have a clearly recognisable structure with ultra-microns as the 
structural units. The elements belonging to this group which have 
been examined are silver, gold, copper, magnesium, zinc, and 
cadmium. When the temperature of the glass surface on which 
the metal vapours condense was cooled by means of liquid air, the 
silver, copper, and gold films obtained were similar to those of the 
elements of high melting point in the first group. The lowering of 
the temperature of the condensing surface did not, however, 
eliminate the structural characteristics from the films of mag¬ 
nesium, zinc, and cadmium, although the coarseness of the structure 
was considerably reduced. The films devoid of structure show 
distinct signs of heterogeneity when the temperature is raised, this 
effect being very clearly marked in the case of films of silver, gold, 
platinum, iron, and molybdenum. 

The films produced by tungsten, molybdenum, platinum, nickel, 
and iron are colourless, whilst those obtained from the other metals 
examined are coloured. That this colour does not depend on the 
structure or absence of structure is shown by the fact that the 
films of copper, silver, and gold have the same colour, whether 
these films are structureless or are ultra-microscopically hetero¬ 
geneous. The colour effect is consequently due to the selective 
absorption of the atoms and is a characteristic property of the 
metal. , , H. M* D, 
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A Complete Review of Solutions of Oceanic Salts. IV. 
Ernst Jane gee {Zcitsch. anorr/. Chon., 1918, 103, 1—54. Com- 
pare this voL, ii, 70).—The influence of temperature on the equil¬ 
ibrium of the system (Na. 2 -K 2 ~Mg)(Cl 2 -S0 4 ) is given a graphic 
representation by the method developed in previous papers. The 
numerous diagrams given are fully explained in the paper. 

E. H. R. 


The Nature of Subsidiary Valencies. XIX. Ammines 
of Silver. Fritz Ephraim (Ber., 1918, 51, 706—710).— The vapour 
tensions of the triammines of some silver salts have been measured 
by the author's usual method. A few of the compounds had only 
recently been prepared by Bruni and Levi (A,, 1916, ii, 482), whilst 
others had long been known. The following list gives the tempera¬ 
tures at which the vapour tensions of the triammines are 760 mm. : 
perchlorate, 79*5°; chlorate, 65*5° (by extrapolation; highest 
reading, 51*5°); chloride, 17*7°; bromide, 3*7°; bromate, 1°; per¬ 
manganate, 12°; nitrate, 63°; nitrite, 69*3°. The iodide, iodate, 
and periodate form no triammines. 

When the acid radicle is truly anionic, it is usually found that 
the stability of the ammines rises from chlorides to iodides and 
from chlorates to iodates. The complete reversal of this order in 
the case of the silver salts suggests, therefore, that there* is a com¬ 
plex cation present, at any rate in the solid compounds, as ex¬ 
pressed, for example, in the formula 


(NHJj 


Ag' 


" ci--' A s 


(NH 3 ) 3 


J. c. w. 


The Crystal Form of Barium Iodide Hexahydrate. O. 
Mugge (Centr. Min., 1918, 105—107).—Commercial barium iodide 
crystallises at the ordinary temperature in large, hexagonal prisms 
without distinct end faces. The crystals are apparently iso- 
morphous with SrCl 2 ,6H 2 0. The prism faces show diagonal stria- 
tion always in the same direction on all faces of all crystals. The 
crystal class is probably trapezohedral tetartohedral; a ; c =*• 
1:0*538 (approx,); double refraction fairly strong, negative. The 
crystals melt in their water of crystallisation at 25*7°. E, H. R. 

Double Carbonates of Sodium and Potassium with the 
Heavy • Metals. Malcolm Percival Applebey and Kenneth 
Westmaoott Lane (T., 1918, 113, 609—622).-—An examination 
of the preparation and properties of the double salts 
N a 2 Cu (C0 3 ) 2 ,3H 2 0, 

1STa 2 Co(C0 3 ) 2 ,4H 2 0, and K 2 Co(C0 3 )9,4H 2 0 (compare Deville, Ann. 

M(Jhim . Phys., 1851, [in], 33 , 75; Reynolds, T., 1898, 73, 262; 

*Groger, A., 1907, ii, 240'; Wood, and Jones, A., 1907, ii, 620; 
Luther and Krsnjavi, A., 1905, ii, 705). The solubility equilibria 
are' investigated lor the sodium-copper and potassium-cobalt salts 
in the additional presence of the corresponding alkali hydrogen 

" cxiv. ii. 16 
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carbonate, this being necessary in order to reduce the tendency to 
the separation of basic compounds. 

For experimental details, reference should be made to the 
original. B. F.T. 

Utilisation of Waste Messier Solution. William Clifford 
(J. 8oe. Ghem . Ltd., 1918, 87, 179t). —Messier solution residues 
are treated with a few c.c. of sulphuric acid, whereby the mercuric 
iodide is precipitated. The mercuric iodide may be converted into 
sodium iodide as follows: 200 grams of the iodide are placed with 
500 c.c. of water in a litre flask, and 20 grams of iron filings added. 
The mixture is heated for sixty minutes on a water-bath, when the 
reaction is complete, mercury being precipitated and ferrous iodide 
formed in solution. The green solution obtained by filtration is 
boiled and kept overnight, when it becomes ruby-red. The iron 
is then precipitated by sodium carbonate or hydroxide. Generally 
a second precipitation is necessary to remove all the iron. The 
filtrates from the second precipitation may be used directly for 
oxygen absorption determinations. Nessler solution may be pre¬ 
pared with sodium iodide and hydroxide just as well as with the 
potassium compounds. J. F. S. 


Ceric Oxychloride! produced in the Electrolysis of Cerous 
Chloride. Hans Arnold ( Zeitsch . Elektrochem 1918, 24, 
137—138). —When molten cerous chloride is electrolysed, a 
secondary reaction occurs at about 900° as long as there is an 
excess of water present in the molten mass. The product of this 
secondary reaction is a dark brown, amorphous powder which is 
deposited on the cooler parts of the anode. The product is very 
hygroscopic, and on analysis is shown to be a mixture of ammonium 
chloride, ceric oxychloride, and water. All attempts to remove the 
ammonium chloride by washing or sublimation converted the basic 
ceric chloride into cerous chloride. It is suggested that the product 
is produced from ceric chloride, formed on the anode, by the action 
of water, thus: CeCl 4 + HoO == CeOCl 2 T2HC1. The product always 
contains water, and analysis indicates that the water is combined 
and. is present as CeOCl 2 ,10H 2 O. The compound is highly deli¬ 
quescent and is hydrolysed by water with the formation of ceric 
hydroxide and cerous chloride. J. F. S. 


Carbides. Otto Ruff {Zeitsch, Elektrochem,, 1918, 24, 
157—162),—A preliminary paper on the temperature of formation 
and the stability range of carbides. The present paper deals with 
the equilibria between carbon and aluminium and between 
chromium and carbon. Aluminium carbide, A1 4 C Sj sublimes at 
temperatures up to 2200° without melting and with some decom¬ 
position. This decomposition is independent of .temperature. The 
melting point of aluminium carbide lies above this temperature. 
A vapour pressure curve has been constructed up to 2300°. At 
2200 °, aluminium carbide is in equilibrium with graphite, 
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aluminium saturated with graphite and vapour under a pressure 
of 400 mm. In the case of chromium and carbon, a composition- 
temperature diagram has been constructed for the pressure 10 nun. 
At 2270°, the mixture boils, and the vapour consists entirely of 
chromium. Between 2050° and 2250°, the fusion remains constant 
in composition and corresponds with Cr 3 C 2 . Below 2050° down to 
1875°, graphite and the carbide, Cr 3 C 2 , exist side by side as solid 
phases. The compound Cr 5 C 2 is also shown to exist. J. F. S. 

The Determination of the Crystal Structure of Complex 
Compounds. Paul Niggli (PhysikaiZeitsch. y 1918, 19, 225—234). 
—The point system characteristic of any crystal can be determined 
from a knowledge of the crystal class and of the ratios of the 
distances between successive reflecting planes of atoms in the crystal 
in different directions as determined by the X-ray reflection method. 
As an example, the case of potassium alum, already examined by 
Yegard and Sehjelderup (this vol., ii, 156), is worked out. The 
point system is the one designated TJ, and the elementary cube 
contains four molecules of the form [A1(H 4 0 2 ) 6 ](S0 4 ) 2 K, The 
aluminium, potassium, and sulphur atoms can be immediately 
identified with appropriate points in the point system. The oxygen 
atoms of the S0 4 group appear to be of two kinds, three being alike, 
distributed symmetrically about a trigonal axis, the fourth being’ 
situated on the trigonal axis, and the four together forming a 
trigonal pyramid with the sulphur atom at the centre. The 
oxygen atoms of the water molecules probably correspond with two 
distinct groups of unfixed points in the system. The exact posi¬ 
tions of the sulphur and oxygen points are not fixed by the 
.symmetry of the system, but equations are developed by means of 
which their co-ordinates may be calculated when the relative 
intensities of the X-ray reflection spectra of different orders are 
known for the faces (100), (110), and (111). The author s solution 
of the alum structure differs to some extent from that put forward 
by Yegard and Sehjelderup in the disposition of the oxygen atoms. 

E. H, R. 

Crystal Structure of the Alums and the Role of the 
Water of Crystallisation. Clemens Schaefer and Martha 
Schubert (Ann. Phy&ik , 1918, [ivj, 55, 397—400).—Polemical, 
The authors point out that the results of Yegard and Sehjelderup 
(this vol., ii, 156) on the role of the water of crystallisation in the 
building up of the space grating of alums are not new, but were 
published by them in an earlier paper (A,, 1916, ii, 505). A 
criticism of the spacial model of alums put forward by the sain© 
authors concludes the paper. J. F. S. 

' Basic Exchange in Perxnutite, L Y. Rothmund and G. 
Ivornfeld (Ztitsch. anorg. Chem, f 1918, 103, 129—163).—The 
basic exchange which takes place between a hydrated alumino- 

16 — 2 , 
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silicate such as per m utile* (compare G-ans, A., 1914, ii, 55) and a 
neutral salt solution is to be regarded as a true chemical change 
and not as an adsorption phenomenon as suggested by Wiegner 
(A., 1912, ii, 981), In the case of permutite, an equilibrium 
rapidly becomes established with the solution. The resulting mixed 
permutite functions as a single solid phase, and is to be .regarded 
as a solid solution, the composition of which depends on. the relative 
concentrations of the cations in the solution. In the. case of uni¬ 
valent cations, the composition of the permutite is independent of 
the total concentration of the solution, but when bivalent cations, 
for example, calcium, are present, the total as well as the relative 
concentration must be taken into account. The experimental work 
was confined to univalent metals, the equilibrium between silver 
permutite and the nitrates of potassium, rubidium, lithium, 
ammonium, and thallium, and between sodium permutite and 
ammonium and thallium nitrates, being investigated. If c x and 
represent the concentration of two bases in solution, and eJj 
and c l o their concentrations in the permutite in equilibrium with 
the solution, the empirical relation found is c^fc^. (c%/c x ) B — E, 
in which 0 is^less than unity. The values of 0 and K vary con¬ 
siderably in the different cases examined. A bibliography of the 
subject of basic exchange is appended to the paper. E. H. R. 

Place of Manganese in the Periodic System. F. Bussell 
von Bichowsky (J. Amer. Chem. Soc 1918, 40, 1040—1046).— 
The arguments usually given for placing manganese in the seventh 
group are based on the periodic law, isomorphism, and chemical 
properties, and appear open to question in the light of modern 
knowledge. On the other hand, twelve different lines of argument 
based on purely chemical relationships are given by the author for 
placing manganese in the eighth group with iron, nickel, and 
cobalt. Moreover, the atom colours of the various valences of 
manganese show that the normal valence must be even, not odd 
(Bichowsky, this vol., ii, 142). 

An improved form of the periodic table is presented showing the 
relations of the eighth and the rare earth groups to the rest of 
the periodic system. 0. 8. 

Structure of Tungsten Steels and the Change under 
Heat Treatment. Kotaro Honda and Take, tiro Murakami (Sci, 
$ep. ToUkii Imp. Univ 1918, 6, 235—283).—Tungsten steels 
containing 0T2 to 1*57% of carbon and 0*23 to 30*0% of tungsten 
have been systematically investigated in respect of their magnetic 
susceptibility and micro-structure, and attention has been paid to 
the change 0 ! structure at high temperatures. 

According to microscopic observations, the system iron-tlmgsten 
is characterised by the formation of a single compound, Fe 2 W. The 
tungsten in tungsten steels may be present either in the form of 
iron tungstkie' or tungsten carbide, WC, or in both forms. The 
tungsflde is soluble .in iron'to an extent represented by 9% of 
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tungsten, and in steels which contain a larger proportion of tungsten 
than corresponds with this limiting value the tungstide is present 
as a separate phase in globular form. As the carbon content 
increases, a larger proportion of tungsten is required for the 
appearance of the globules, this fact being due to the formation of 
tungsten carbide. 

In the normal condition, the tungsten carbide is present in tlfe 
form of the double carbide, 4Fe 3 C,WC, which decomposes at 400°. 
At high temperatures, tungsten carbide reacts with iron in accord¬ 
ance with the equation WC 4 - 5Fe = Fe 3 C 4 - Fe 2 W, and when the 
steel is subsequently cooled, the transformation points are lowered 
by the dissolving of the iron tungstide in the iron. 

The changes which occur under the influence of various methods 
of heat treatment are described in reference to a large number of 
magnetic susceptibility curves and photomicrographs. The authors 
consider that the occurrence of the double carbide, 4Fe 3 C,WC, has 
been clearly proved by their investigations. H. M. 1). 

Adsorption Compounds. Ferriarsenites. Tadeusz Okyng 
(K oil aid Zeitsch.j 1918, 22, 149—154).—When a solution of a ferric 
salt is mixed with a solution of sodium arsenite and sodium hydr¬ 
oxide added to the mixture, a precipitate is obtained which contains 
ferric and arsenious oxides, and this has been regarded as an 
adsorption compound, the arsenious oxide being adsorbed b}r the 
precipitated ferric hydroxide. The systematic investigation of the 
composition of the precipitate in relation to that of the mother 
liquor has led the author to the conclusion that the facts cannot 
be satisfactorily explained in terms of the adsorption theory, and 
Hi at the precipitate consists of a mixture of definite chemical 
compounds represented by the general formula ,?:Fe(0H) 3 ,yAs 2 0 ; / // . 
In the author’s opinion, many supposed cases of adsorption are 
probably examples of chemical changes of a similar type. 

H. M. I). 

Peptisation of Ferric Arsenate and Phosphate and For¬ 
mation of their Gels. Harry N. Holmes and Bosslekne Arnold 
(J. Amer. Ghem. Soc 1918, 40, 1014—1019).—A continuation of 
previous work (Holmes and Rindfusz, A., 1916, ii, 624). It is now 
found that unwashed precipitates of ferric arsenate or phosphate 
are stabilised by any soluble arsenates or phosphates that may be 
present, and therefor© much more concentrated alkali hydroxide 
may be used as peptising agent, and it may be added more rapidly 
and in greater excess. The presence of thoroughly adsorbed alkali 
arsenate in precipitated ferric arsenate compels the use of more 
sodium hydroxide for peptisation, but the resulting colloid is stable 
in direct proportion to the amount of alkali arsenate present. 
Furthermore, if it is ammonium arsenat% that is present in excess, 
less base is required for peptisation than in the case of other alkali 
arsenates, the order being NH 4 , K, Na, Li. Ferric arsenate or 
phosphate can be peptised" by sodium hydroxide or ferric chloride. 
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With sodium hydroxide, the action is greatly aided by sucrose or 
glycerol, but is hindered by sodium chloride. On dialysis of the 
colloids formed by the action of sodium hydroxide on ferric 
arsenate or phosphate, no gels form except in the presence of 
sucrose or glycerol. 

Dialysis of the colloids formed by the ferric chloride peptisation 
of ferric arsenate or phosphate yields excellent gels. With barely 
enough ferric chloride for'complete peptisation, the gels are opal¬ 
escent and yellowish-grey, forming in a few clays. With an excess 
of ferric chloride, the gels are red, weaker in structure, and slower 
in formation in direct proportion to this excess. Gels form in much 
less time when the original precipitate of ferric arsenate contains 
thoroughly adsorbed alkali arsenate; this accelerating influence of 
alkali arsenates decreases in the order NH 4 >K>Na>Li. 

a s. 

Nitrosopentamminecobalt Salts. A. Werner and P. Karrbr 
(Helvetica Oh/im. Acta , 1918, 1, 54—78).—Sand and Genssler (A., 
1903, ii, 549; 1904, ii, 39) have described two series of salts which 
they obtained by the action of nitric oxide oti ammoniacal solutions 
of cobalt salts; the one series was red and the other black in colour, 
and both corresponded with the formula [NO*Co(NH 3 ) 5 ]X 2 . It was 
considered that the two series were valency isomerides, and the 
present authors have taken up the question again in order further 
to investigate the question of valency. They find that Sand and 
Genssler *s statements with respect to the black series are correct, 
and some new salts are described, of which the iodate is very stable; 
most of the statements with respect to the red series are found to 
be incorrect. 

Black Jit roHo pent am mine cobalt Salta .—The chloride, 
[NO-Co(NH 8 ) 6 ]C1 2 , 

is obtained by the method described by Sand and Genssler. In 
stoppered bottles it is quite stable, but on exposure to the air trans¬ 
formation to the red salt takes place, accompanied by partial 
decomposition. The transformation is due to moisture, and is not 
dependent on the action of light. The nitrate and sulphate are 
very unstable and cannot be obtained pure. The iodate , 
[N0 w Co(NH 8 ) r ,](I0 3 ) 2 , 

is precipitated almost immediately when nitric oxide is passed 
through a strongly ammoniacal solution of cobalt iodate, air being 
carefully excluded during the operation. It forms a blackish- 
brown, crystalline powder, and is quite stable in the absence of 
moisture, Attempts to prepare the bromide, iodide, cyanide, and 
chlorate were unsuccessful. 

7)i n itromd ream mi n edieohal f Salta (1? rd Salta ), YX { , wh ere 
Y= [X 2 O./Co.(NH 3 ) 10 l—The nitrate, Y(N0 3 ) 4 , is obtained by Sand 
and Gensslers method, but the yields are very variable. It is best 
purified by precipitation fapm aqueous solution with sodium nitrate. 
When 20—25% nitric acid is added to the aqueous solution, an 
orange-coloured precipitate of the acid nitrate, Y(N0 8 ) 4 ,HN0 3 ,Ho0, 
is formed, which readily loses its water of crystallisation over 
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calcium chloride; over phosphoric oxide, some nitric acid also seems 
to he lost. The compound described by Sand and Genssler, namely, 
[Y(N0 3 ) 4 ,2HN0 a ] — EL>0, does not exist, nor could the pure additive 
products of the nitrate with silver nitrate and lead nitrate, described 
by these authors, be obtained. 

The arid perchlorate, Y(C10 4 ) 4> HC10 4 ,H 2 0, falls as a reddish- 
brown powder when the cold, concentrated solution of the nitrate 
is precipitated with 30% perchloric acid solution. The compound 
[Y(CI0 4 ) 4 ,2HN0 a ]~ HoO does not exist. The compound 

(N0 3 ) 2 [Co(N0)(NH a ) 5 ] 

(2s0 3 ) 2 [co^<J(NH 3 ) 5 '| ’ 

described by Sand and Genssler as being prepared by the action 
of potassium iodide and nitric acid on the nitrate could not be 
obtained. Probably a periodic!e is produced, which, however, is 
very unstable and cannot be obtained pure. By precipitation of 
a solution of the nitrate with potassium iodide, the iodide , 
YI 4 ,4H 2 0, is obtained as a brownish-yellow, floccirlent precipitate; 
if is only obtained pure after several reprecipitations with 
potassium iodide. The compound, Y(NO a ) 0 Io,KI, does not exist. 

The double sulphate, Y(S0 4 ) 2 ,[N 2 0 s C Qfe (N¥g) ft (0H 2 )](S0 4 ) 2 ,2H 2 0, 
prepared by Sand and Genssler by the action of nitric oxide- on an 
ammoniacal solution of cobalt sulphate, could not be obtained. 
The sulphate, Y(S0 4 ) 2 ,2H 2 0, was obtained from the nitrate by the 
aid of nitron sulphate; after collecting the nitron nitrate, the 
filtrate is precipitated with alcohol and ether. The compound, 
[Y(N0 a ) 4 ,H 2 S0 4 ] — H 2 0, described by Sand and Genssler, could not 
be obtained, but by interaction of nitron sulphate with the nitrate, 
the add sulphate , Y 2 (S0 4 ) 4 ,H 2 S0 4 ,4H 2 0, was prepared. The 
bromide , YBr 4 ,3H 2 0, is prepared by an analogous method to that- 
used for the iodide, whilst the acid bromide , YBr { ,HB r,TLO, is 
obtained from the acid sulphate by the action of fuming hydro- 
bromic acid. A chloride could not be obtained. Interaction of 
the nitrate and oxalic acid gave the acid ovulate, 

Y (C 2 0^) 2 ,4H 2 C 2 0 4 ,3H 2 0, 

as yellowish-brown needles, which on trituration with concentrated 
ammonia gave the oxalate, Y(C>0 4 )o,TIqO, as long, dark red needles. 
The salts [(N t ,Oo) t >Oo 4 (NH a ) 0 H,6](SO 4 ) 4 ,2H,O and 
[Co a (N 2 OC 2 6 4 )(NH 3 ) 9 H 2 Oj(C 2 0 4 H) 4 

do not exist. 

The acid toilette , Y(IO a ) 4 ,4HIO a , and the chromate , 
Y(Cr0 4 ) 2 ,4H 2 0, 

are prepared from the nitrate by treatment with iodic acid and 
potassium chromate respectively. The former is a dark red, 
crystalline powder , and t he latter an amorphous, yellowish-bro wn 
salt. m 

The above red nitrosopentamminecobalt, salts must be considered 

as having the general formula (N 2 0 2 )Attempts to 
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decide the nature of the radicle hT 2 0 2 have not yet met with 
success. By the action of acids, the radicle is split off as NoCLHo* 
which, however, immediately decomposes, giving N 2 C>, the com¬ 
pound N 2 0 2 BU could not he isolated or shown to he in solution, 
and statements made by Sand and Genssler that it is present in 
the solution obtained by the action of 68% nitric acid on the red 
nitrate are not correct. Since the compound IToNoCb may be 
hyponitrous acid, attempts were made to synthesise the red salts 
by the action of silver hyponitrite on chloropentamminecobalt 
nitrate, but they were unsuccessful, aquopeiitammiiieeobalt salts 
being obtained. T. S. P. 

The Solubility of some Metallic Hydroxides in Water, 

Gustav Almkvist (Zeitsch. anorg. Okem. y 1918, 103, 240 . -242b 

.The solubilities of the hydroxides Ni(OH) a , Co(OH) 2 , BiO(OH), 

Fe(QH) a , and MnO(OH)* in water at 20° have been determined. 
As the results were required for analytical purposes, ordinary dis¬ 
tilled water, not freed from carbon dioxide, was used. For the. 
determination, the purified hydroxide was stirred for four days 
with water. About 2 litres of the filtrate were then evaporated to 
a, small bulk, and the quantity dissolved was estimated gravimetric- 
ally, nickel and cobalt being weighed as sulphate after conversion 
of the hydroxide into sulphide, bismuth as Bi 2 O s . Iron and man¬ 
ganese, however, were determined colorimetrically. The following 
results were obtained per litre: Ni(OH).i, 12*7 mg.; Oo(OHY», 
3TS mg.; BiO(OH), P44 mg.; Fe(OH),,' 0*151 mg.; MnO(OH%, 
0*43 mg. E. H. B„ “ 

New Mixed Crystals and Compounds of Nickel Oxide 
with other Metallic Oxides. J. Arvid Hedvall ( Zeitsch . 
anorg. Chew., 1918, 103, 249—252).—Experiments on the misci¬ 
bility of nickel oxide with other oxides were made by fusing the 
mixed oxides together in varying proportions at about 900°, using 
potassium chloride as a flux. With magnesium oxide, homogeneous 
mixed crystals are formed within the limits 27—90% nickel" oxide; 
outside these limits, it is difficult to distinguish microscopically 
between mixed crystals and the pure oxides. The mixed crystals 
are cubic and are intermediate in colour between the components. 

With zinc oxide, homogeneous mixed crystals are formed when 
the zinc oxide is in excess. The crystals appear to be hexagonal, 
like those of Rinmann’s Green. Probably a nickel sun cate is 
formed which, is miscible with excess of zinc oxide- (compare A., 
1914, ii, 133 ; 1916, ii, 331). The colours of mixed crystals of 
varying composition are not strictly proportional to their com¬ 
position. 

Homogeneous mixed crystals of nickel and manganese oxide 
were prepared with compositions ranging from NiO,5MnO to 
5NiO,MnO. The crystals are slightly yellowish-green in colour 
and form octahedra and octahedral cubes. 

Nickel oxide forms with alumina a blue compound, NiO,AI»O v 
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crystallising in small octahedra or octahedral cubes. Even a small 
excess of either oxide can readily be distinguished microscopically. 
The corresponding cobalt aluminate has been previously described 
(A., 1915, ii, 636). 

With tin dioxide, nickel oxide reacts but slowly below 1000°, 
but a small quantity of a staimate analogous to cobalt stannate 
(A., 1915, ii, 638) appears to be formed. E. H. R. 

Colloidal Products of the Reactions between Potassium 
Bichromate and Stannous Salts, J. C. Witt (J. Amer. Ghem. 
Soc.j 1918, 40, 1026—1030).—The phenomena observed when 
Y-potassium dichromate is added to Y-stannous chloride in 
equivalent proportions (Neidle and Witt, A., 1915, ii, 780; 1916, 
ii, 256; Neidle and Crombie, A., 1917, ii, 93) have been investi¬ 
gated. The mottled appearance is caused by a local excess of 
potassium dichromate; on keeping after the addition of an equi¬ 
valent of dichromate, the remainder of the stannous chloride pre¬ 
sent gradually removed the dichromate from the precipitate, and 
the colloid was regenerated, producing a homogeneous, green liquid. 
A like precipitation of the colloids is produced by other electrolytes 
containing an anion having a valency greater than one. The 
reaction between stannous sulphate and potassium dichromate is 
essentially similar to that with the chloride. C. S. 

Zirconium Nitride. P. Bruere and Ed. Ceiauvenet {Cornet, 
rend 1918, 167, 201—203).—The authors have prepared zirconium 
nitride by heating the tetra-ammonia derivative of zirconium 
chloride, ZrCl 4 ,4NH s , at 350°, and find that the product has the 
composition Zr 3 N 4 , and not Zr 3 N 8 as given by Wohler (compare 
Annalen, 1839, 48 , 94) or Zr 2 N 3 as found by Mallet (Amer. J. 
ScL, 1859, [ii], 28, 346). The authors have repeated Wohler's 
work, but are unable to confirm his formula. W. G. 

The Combinations of Acid Zirconyl Sulphate with some 
Alkali Sulphates (Na, ME), Ed. Chauvenet and (Mlle.) H. 
Gueylard ( CJompt . rend., 1918, 167, 126—129. Compare this 
voL, ii, 269).—Thermochemical measurements indicate the exist¬ 
ence of the following compounds of acid zirconyl sulphate with 
sodium sulphate and ammonium sulphate respectively: 

2(Zr0S0 4 ,S0 3 ),3Na,S0 4 , 

3(Zr080 4 ,S0 8 ),2NaoS0 4 , Zr0S0 4 ,S0 3 ,(NH 4 )»S0 4 , 

ZrO S0 4 , S O 3 ,2 (NH 4 ) 3 S0 4 , 

to which correspond the following hydrates, which are stable in 
air at the ordinary temperature: 2(ZrOS0 4 ,S0 3 ) ,3Na 2 S0 4 ,8H 2 0, 
3 (ZrO S0 4 , S0 3 ) ,2Na 2 S0 4 ,7H 2 0, and the trihydrate in the case of 
each of the double ammonium salts. Measurements have been 
mad© of the density, refractive index, and electrical conductivity 
of solutions of mixtures of varying proportions of the acid zirconyl 
sulphate and one of the alkali sulphates. In the case of mixtures 
with potassium sulphate, the formation of a precipitate prevented 
the making of exact measurements. W. G. 

. 16 * 
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Pure Antimony. E. Groschuff ( Zeilsck . anory. Ghem 1918, 
103, 164—188).—'Teclmically refined antimony is purer. than 
electrolytic antimony prepared by tiie electrolysis of antimony 
sulphide solutions. The latter product when further refined gives 
a metal of a high degree of purity, containing less than 0*02% 
impurity. The different methods for purifying antimony and 
antimony compounds are reviewed. Tor the production of 
chemically pure antimony, the following process has been adopted. 
Antimony trichloride or pentachloride is purified by distillation, 
and is then transformed into the chlorantimonic acid, 
8bCl fi H,4£HoO, described by Weinland and Schmid (A., 1905, 
ii, 326). This compound is specially adapted to the separation of 
antimony from all likely metallic impurities. After purification 
by recrystallisation, the chlorantimonic acid is readily hydrolysed 
to antimonic acid, which is reduced to metal preferably by melt¬ 
ing with potassium cyanide. In a large preparation (about a 
kilogram) purified in this way, no impurities at all could he 
detected by qualitative methods. The melting point of the pure 
antimony is GBO’S 0 . 

Methods for the qualitative and quantitative analysis of 
nominally pure antimony are given. The solution of the antimony 
is effected in a variety of ways, according to the impurities present. 
The antimony is then converted into chlorantimonic acid, which is 
fractionally crystallised. The impurities are concentrated in the 
mother liquors, which are combined and analysed by the usual 
methods. Pure antimony dissolves completely in red, fuming nitric 
acid without evolution of gas. Under certain conditions of pre¬ 
cipitation, antimonic acid is obtained in a sparingly soluble 
modification. K H. R. 

The Hydrates with 3H 2 0 or nx 3H 9 0„ Margil Delepine 
and Pierre Boussi (Bull. Soc. ehim., 1918, [iv], 23, 278—288). 
—A study of the dehydration of various platinichlorides, iridi- 
and irido-ehlorides, and rhodochlorides containing 6 or 12H a O does 
not support RosenstiehPs views (compare A., 1911, ii, 270, 386) 
on polymerised water and water of crystallisation. W. G, 

The Acid Function of Osmium Tetroxide. L. Tschugakv 
(Compt. reach , 1918, 167, 162 —163).—That osmium tetroxide has 
an acid function is shown by the fact that it forms definite com¬ 
pounds with the alkali hydroxides. The potassium compound, 
0s0 4 ,2K0H, the rubidium compound, Os0 4 ,RbOH, and the two 
cct$ium compounds, Os0 4 ,CsOH and 20s0 4 ,Cs0H, are all crystal¬ 
line, of an orange or brown colour, and readily soluble in water, in 
which solution they are strongly hydrolysed. The compound 
[Rh,4C 5 H 5 ISr,Gl 2 ]0H,20s0 4 was also obtained in the form of thin, 
yellow plates. W. G. 
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Mineralogical Chemistry. 


Boron, Lithium, and Thallium in Volcanic Exhalations. 
A. Brun {Bull. Soc. franc. Min., 1917, 40, 107—110).—These 
elements may very often be detected spectrograpliically in the 
saline sublimations of fumaroles and in the altered scoria of 
Vesuvius and other volcanoes. Thallium was detected from 
Vesuvius, Etna, and Teneriffe in amounts ranging from 2-5 to 24 
in 10,000. It is present as the soluble chloride in association with 
ammonium and sodium chloride, or as an insoluble sulphide in 
association with sulphides of arsenic. L. J. S. 

Thallium in the Lead Sulpharsenate Minerals of the Bin- 
nenthaly Switzerland. A. Brun {Bull. See , franc. Min., 1917, 
40, 110—111).—Spectroscopic examination of crystals of sartorite, 
dufrenoysite, and jordanite, as well as all fragments giving a 
black or chocolate-brown streak, showed the presence of thallium. 
Hutchinsonite [which contains 5% of Tl] was not detected amongst 
these fragments. The association with sulphur and arsenic is here 
analogous to the Vesuvian occurrence. L. J. S. 

Minerals from the Stanley Antimony Mine, Idaho. Earl 
V. Shannon (Amer. Min., 1918, 3, 23—27).—The ore consists of 
pure stibnite in a quartz-vein which carries some gold. The 
following mineral-species are described: stibnite, blende, gold, 
iron-pyrites, nhspickel, kermesite, valentinite, cervantite, stibio- 
ferrite, and volgerite. The volgerite occurs abundantly as an 
earthy, dirty-white crust on stibnite; material from the interior of 
the crusts is more compact, somewhat translucent with a faint 
resinous lustre, and pale greyish-brown in colour. D 20 3*082, H 31. 
The mineral is completely soluble in hot concentrated hydrochloric 
acid, and at a red heat it gives off some oxygen, the higher oxide. 
Sb 2 O f „ apparently passing into Sb 2 0 4 . It contains IL>0 12*6. 
Fe 2 0 3 1*4%. The amount of water is lower than that required by 
the usual formula (Sb. 2 0.-,5H 2 0 or Sh 2 0 5 ,4H 2 0), but this may 
perhaps be explained by the colloidal nature of the material. 

L. J. S. 

A peculiar Fibrous Form of Opal. George P. Merrill 
{Arner. Min., 1918, 3, 11—12).—Bunches of light grey, asbesti- 
form material are embedded in a massive mixture of opal and 
chalcedony from Metolius, Oregon. It has the appearance of 
serpentine-asbestos (chrysotile),. but is brittle and is harsh to the 
touch. Under the microscope it is seen to consist of wavy, colour¬ 
less, isotropic fibres. Analysis gave: SiO* 89-56, AL0 3 -pFe 2 0 3 
4-72; loss on ignition, 5*62%. L. J. S. 

16 *—* 
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Ores of Manganese and Iron from the Crystalline Massif 
of Brosteni, Roumanian V. C. Butureanu (Bull. Soc. franc . 
Min., 1917, 40, 164—177).—A resume is given, of previous papers 
(P. Poni, A., 1901, ii, 26; Butureanu, A., 1908, ii, 955; 1909, 
ii, 74,5; 1912, ii, 949). The minerals considered are manganites of 
manganese and iron (brostenites of Poni) and carbonates of man¬ 
ganese and iron (ponites of Butureanu). The brostenites have 
been derived by the alteration of the ponites. Numerous analyses 
are quoted showing the wide range in composition. L. J. 8. 

XJlexite from Lang ? California. William Foshag (Amer. 
Men., 1918, 3, 35).—This occurs in some quantity, associated with 
col email it e, howlite, and calcite, in the Sterling Borax Co. mine, 
It has a fibrous structure with a botryoidal surface; it differs from 
the ordinary type- of this mineral in being more compact and harder 
{H - 31) and in its association with colemanite. Analysis gave: 

B 2 G 3 * CaO. I-I 2 0. Na 2 0, Total. 

43-13 14-14 35-08 [7-05] 100*00 

The mineral is probably a lake deposit from the alkaline waters 
of the neighbouring streams, and the colemanite has perhaps been 
derived from it by the action of alkaline chloride solutions. 

L. J. S. 

_ Randaxmite [ = Diatomite] from Madagascar. A. Lacroix 
(Bull. Soc. franq. Min., 1916, 39, 85—88).—A bed of diatomite, 
interbedcled with basaltic tuffs, is exposed on the banks of the 
stream Sandrangoiy, near Mt. Raynaud, in the extreme north of 
Madagascar. The material is white, porous, and fairly coherent. 
Under the microscope, the material is seen to be colourless, 
colloidal, and to be composed of fusiform diatoms. Analysis by 
Raoult gave: 


SiO* 

76-00 

TiO„. 

1-24 

A1 2 0 3 . 

fi-24 

Pe 2 0 3 . 

1-80 

FeO. 

0-85 

MgO. 

0-07 

CaO, 

0*80 

Na a O„ 

0-30 

KjjO. 

0-18 

p 2 0 5 . 

0-12 

H.O 
at 105°, 
5-87 

H.»0 

(ign.). 

6-07 

Organic 

matter. 

0-60 

Total. 

100*23 


The high percentage of titanium dioxide suggests that the 
impurities (Al 2 0 ;i and SiO, [2*90%] insoluble in alkali) are due to 
the presence of admixed laterite. L. J, g. 


Lattice-like Inclusions in Calcite from North Burgess, 

Ontario. It. P. I), Graham (Min. Mag., 1918, 18, 252_258).— 

Pale blue, coarsely crystalline calcite from this locality shows twin- 
striations, due to repeated twinning on the obtuse negative 
rhombohedron c(110), and encloses fine needles, which are arranged 
parallel to the edges of this rhombohedron. On dissolving the 
calcite in acid, these needles remain as a delicate and intricate net¬ 
work or lattice-like structure. Analyses of this material, I) 2*5, 
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gave the results under I and la, agreeing with the formula 
oMgO,6Si0 2 ,4H 2 0. The material is, slightly attacked by hydro¬ 
chloric acid; after digestion with, concentrated acid and drying at 
100°, the residue had the- composition given under II. ‘ The blue 
calcite itself (anal. Ill) contains very little magnesia. 



Si0 2 . 

MgO. 

FeQ. 

CaO. 

H,0. 

co 2 . 

Total. 

I. 

57-23 

30-35 

1*66 

0-37 

n.d. 

— 

—. 

1a. 

56-37 

30-43 

2*47 

nil 

10-87 

— 

100-14 

11. 

63-93 

26-16 

1-21 

— 

8-08 

— 

99*38 

III. 


0-41 


56-12 

” 

43-53 

100-06 

L. J. S. 


Mineralogy of Black Lake Area* Quebec. Eugene Poxtevxn 
and R. P. D. Graham (Museum Bull. Geol . Survey Canada, 1918, 
No. 27, 1—82).—An account is given of thirty-four mineral species 
found in the several asbestos (chrysotile) and chromite mines and 
quarries in the ‘serpentine belt" near Black Lake, Megantic Co., 
Quebec. Many of these minerals are alumino-silicates rich in 
lime, such as idocrase, grossularite, etc., which are usually formed 
by the contact-metamorphism of impure limestones. In this area, 
however, they occur as fillings in dyke-like fissures penetrating 
peridotite and serpentine, that is, in rocks containing very little 
lime (0’20—0*68% CaO). These dykes are considered to represent 
the last phase of the igneous intrusions, when the residual acid 
magma or magmatic waters became enriched in lime by their solvent 
action on the surrounding rocks. Analyses are given of the follow¬ 
ing minerals: I. Diopside, colourless crystals from the Montreal 
chrome pit. Corresponding with the low percentage of iron, the 
refractive indices (a Na = 1*669, j3 = 1*676, y = 1*698) are lower than 
any previously recorded for diopside. II. Grossularite, colourless, 
transparent crystals from Southwark pit; refractive index, 1*734. 
III., lilac-coloured, and IV., yellowish-green crystals of idocrase; 
the refractive indices (co = 1*708; e = 1*705) of the lilac-coloured 
crystals are low. V.—VII. Colerainite, a new species, forming 
minute, colourless, hexagonal scales which are optically uniaxial 
and positive = 1*56), and are often aggregated as white rosettes 
or botryoidal forms. Analysis V of the crystals leads to the 
formula 4Mg0,ALA,2Si0 2 ,5H 2 0. Analyses VI and VII are of 
the underlying matrix, which is white, finely granular to compact, 
and resembles unglazed porcelain in appearance; this material 



SiO*. 

AUCV 

Pe 2 O a . 

FeO. 

MnO. 

CaO. 

I. 

54*77 

— 

0*17 

0*89 

0-11 

26*33 

II. 

39*49 

22*35 

— 

1*00 

0*15 

36*62 

HI. 

36*88 

20*03 

0*85 

n.d. 

0*23 

37*6! 

IV. 

36*62 

15*96 

4*30 

0*54 

trace 

38-66 

V. 

24*40 

22*77 

0*45 

n.d. 

0*09 

0*10 

VI. 

26*98 

16*10 

0*22 

nil 

0*20 

0*12 

VII. 

33*00 

13*12 

— 


— 

trace 

VIII. 

43*31 

0*38 

0*27 

nil 

trace 

0*12 

IX. 

50*29 


6-23 

1*00 

_ 

nil 

X. 

48*88 . 


3-56 

1*36 

—. 

nil 
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I. 

MgO. 

18*46 

(K,Nh)A 

H a O. 

Total. 

100*73 

hp. gr 
3*267 

11. 

0*28 

— 

— 

99*89 

8*60 

Ill. 

2*17 

.— 

3*09 

100*86 

3*32 

IV. 

1*25 

— 

3*18 

100-51 


V. 

32*70 

0*30 

19*63 

100*44 

2*51 

VI. 

36-56 

0*28 

19*91 

100*37 

2*44 

VII. 

35*30 ■ 

0*26 

18*67 

100*35 

2*34 

VIII. 

40*03 

0*28 

15-77 

100*16 

2*51 

IX. 

29*99 

— 

13*30 

100*81 

— 

X. 

31*41 

— 

15*07 

100*88 

— 


consists mainly of the mineral colerainite. VIII is of k precious 1 
or ‘ noble' serpentine from the Megantic mine; this is chrysoprase- 
green and translucent with a somewhat waxy or greasy lustre. 
Included in it are sometimes grains and veins of chromite and the 
rare mineral stichtrte, a chromiferous magnesium hydroxy- 
carbonate. IX and X are of porcellophite, an impure variety of 
serpentine; IX is of pale grey material from the Megantic mine, and 
X, of pale brown material from the Hall chrome pit; both are very 
compact, resembling dried clay in appearance, and so light that 
they float on water. L. J. S. 

Flokite, a New Zeolite from Iceland. Karen Callisen 
{Me,del. Dan,sic Geol. For., 1917, 5, No. 9, 1—6).—A specimen in 
the Copenhagen Museum, labelled £ Eskefjord ? Iceland/ and 
regarded as mesolite, proved on examination to represent a new 
species. It forms slender, flattened, monoclinic prisms with perfect 
(100) at (010) cleavages. The crystals are water-clear or pale 
yellowish-green. Sections perpendicular to the prism-zone show a 
division into sectors with different optical orientations. a Na « 
1*4720, y N * a =H*4736; D 2T02; H 5. Before the blowpipe, the 
material fuses readily with intumescence; it is not attacked by 
hydrochloric acid. Analysis by C. Christensen gives the formula 
H s (Ca,Na.)AL,Si 9 0o (J ,2H,0. 

1 “ ~ “ h 2 o h 2 o 

Si0 2 . Al a O a . CaO. MgO. Na 2 0. >100°. <100°. Total. 

67-69 12*43 2-65 0*09 4-36 8*82 4-53 100*57 

L. J. S. 

The Mesosiderite-Grahamite Group of Meteorites : 
Analysis of Vasca Muerta, Hainholz, Simondium, and 
Powder Mill Creek. G. T. Prior {Min. Mag., 1918, 18, 
151 — 172. Compare A., 1916, ii, 635)r—In the Rose-Tschermak- 
Brezina classification of meteorites, the mesosiderites are defined 
as consisting of iron and crystalline olivine and bronzite, with the 
metallic and stony matter in approximately equal amounts, whilst 
the grahamites contain the same constituents with the addition of 
plagioclase-felspar. It is now found that typical members of both 
groups contain abundant felspar, and that there is no essential 
difference between them. For the combined group, the earlier 
name mesosiderite is retained. The members of this group consist 
mainly pf pyroxene and felspar, with nickel-iron in large amount, 
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but rather unevenly distributed, and nodules of olivine somewhat 
sparsely distributed, but occasionally of considerable size. 
Accessory constituents are troilite, chromite, and schreibersite. 
The felspar is nearly pure anorthite; the pyroxene is fairly rich 
in iron, the ratio of MgO: FeO being about 2:1; the olivine, on 
the other hand, is poor in iron, the ratio MgO: FeO being from 
G: 1 to 10:1; and the nickel-iron is poor in nickel, Fe :Ni = 10:1 
to 13 ;L The cataclastic structure of the mesosiderites suggests 
that they represent a mixture of two types, to one of which belong 
the pyroxene and anorthite, and to the other the iron and olivine. 

Yaca Muerta (Chili).—Several masses (‘ Sierra de Choca/ 'Llano 
del Inca,’ ‘Doha Inez,’ etc.) are included in this fall. The bulk- 
composition (I) is deduced from analyses of the magnetically 
attracted portion and of the portions soluble and insoluble in hydro¬ 
chloric acid of the unattracted portion, la is of the olivine, corre¬ 
sponding with 10Mg 2 SiO 4 ,Fe 2 SiO 4 , and lb is the mineral composi¬ 
tion. Hainholz (Westphalia).—II the bulk-composition, Ila of 
the olivine (7Mg 2 Si0 4 ,Fe 2 Si0 4 ), and 115 the mineral composition. 
Simondium (Cape Colony) (A., 1910, ii, 315).—This is much 
weathered. The portion of the unattracted material soluble in 
water contained NiO 1*28, CaO 0*91, S0 3 2*71%. Other detailed 
analyses are given. Powder Mill Creek (Tennessee).—The 
attracted portion contained Fe 73*15, Ni 5*61, insoluble 11*58, 
anorthite, etc. (9*66) = 100. The olivine gave Ilia, corresponding 
with 10Mg 2 SiO 4 .Fe 2 SiO 4 . The composition of some other meteorites 
of this group is also discussed. 


Nickel-iron. 


Troilite. Schreibersite. 


Fe. Ni. Co. Fe. S. Fe. Ni. P. SiO a . AI 3 O 3 Fe a O 0 . CLO ;) . 

X. 38*25 2*90 0*36 1*37 0*79 1*27 0*70 0*35 26*02 5*87 1*36 0*45 

II. 42*13 4*00 0*41 2*52 1*44 0*36 0*23 0*10 21*69 4*99 2*77 0*33 


FeO. 

MnO. 

mo. CaO. 

MgO. Na 2 0. I\0 5 . 

Hj>0. Total. 

I. 7*03 

0*24 

—- 4*35 

7*36 

0*18 — 

0*54 99*39 

11. 6*19 

trace 

0*48 3*49 

7*07 

0*21 0*34 

1*20 99*95 


SiO*. 

FeO. 

MgO. 

Insol. 

Total. 

Ia. 

39*89 

8*98 

49*50 

1*95 

100*32 

II A. 

40*48 

11*59 

42*97 

2*76 

97*80 

Ill A. 

40*18 

9*15 

48*91 

1*42 

99*66 


Nickel-iron. Troilite. 

Anorthite. 

Pyroxene. 

Ib* 

4H 

2 


17 

32 

IIb. 

46J 

4 


Ui 

27 


Olivine. 

Chromite. 

Rust. 

Schreibersite. 

Ib. 

U 

i 


2 

3 

IIb. 

il 

i 


4 

2 


L. J, S. 


Composition of the Meteorites Amana and Eagle Station. 
GL T. Prior (Min. Mag., 1918, 18, 173—179).—The Amana or 
Homestead . meteoric', stones, which fell ip Iowa' Co., Iowa, on 
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February 12 th, 1875, were in the same year analysed by G. I). 
Hinrichs; J. L. Smith, and by C. W. Giimbel and Schwager. These 
analytical results show some discrepancies amongst themselves and 
are not in agreement with the author's theory of the genetic rela¬ 
tionship of meteorites (A., 1918, ii, 635). The following new 
analysis was therefore made. The bulk-composition (I) deduced 
from analyses of the magnetically attracted portion and of the 
portions soluble and insoluble in hydrochloric acid of the un¬ 
attracted portion, agrees with the following mineral composition: 
felspar 9*76, apatite 0*22, chromite 0*44, bronzite 
(4|MgSi0 3 ,FeSi0 3 ,|-CaSi0 s ) 

30*75, olivine (3iMg 2 Si0 43 Fe 2 Si0 4 ) 40*15, nickel-iron 10*99, troilite 
6*25, water 0*47%. This meteorite therefore contains about 11% 
of nickel-iron in which the ratio of Fe: Ni is 8:1, whilst the ratio 
of MgO :FeO in the ferromagnesian silicates is 4:1; it thus occupies 
an intermediate position between the type-meteorites Cronstad 
(C2) and Baroti (03). 


Fe. 

Nickel-it on. 

Ni. Co. 

Fe. 


vSi0 2 . 

Al 2 Q a . 

Cr a 0 3 . 

Fe 2 0 8 . 

9*71 

1*19 

0*09 

3*97 

2*28 

39*27 

2*10 

0-32 

0*40 

FeO. 

MnO. 

CaO. 

MgO. 

Na 2 G. 

k 2 o. 

H s O. 

3? 2 0 5 . 

Total. 

12*06 

0*08 

1*78 

24*88 

0*92 

0*13 

0*47 

0-26 

99*91 


A new analysis of the Eagle Station meteorite, which was found 
in 1880 in Carroll Go., Kentucky, gave II for the attracted portion 
and III for the olivine. These results confirm those of J. B. 
Mackintosh (1887). In the nickel-iron the ratio of Fe:Ni is about 
6:1 (instead of more than 10:1, as in most other pallasites), and 
in the olivine the ratio of MgO : FeO is about 4 :1 (instead of about 
7:1). In composition, as well as in structure, this pallasite is thus 
exceptional; and it may perhaps be placed in the group A3 (A., 
.1916, ii, 635). 

Fe. Ni. Go. Si0 2 . MgO. FeO. P,S,&c. Total. 

II. 79*74 13*98 1*04 1*42 1*74 0*77 ( 1 * 81 ) 100*00 

HI , — — — 39*22 42*31 18*83 — 100*36 

L. J. S. 


Analytical Chemistry. 


Quinone-Phenolate Theory of Indicators. Absorption 
Spectra of Solutions of Phenolsulphonephthalein and its 
Tetrabromo- and Tetranitro-derivatives and their Salts, 
and of Analogous Substances. E. C. White and S. F. Ackkf, 
(J. Amer. Chem. Soc., 1918, 40, 1092—1099).—Since phenol- 
sulphonephthalein and its derivatives and their salts furnish the 
best series of indicators yet found for acidimetry and for the study 
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of tli© quinone-phenolate theory (White, Science , 1915, 42, 101; 
hubs and Acree, A., 1917, ii, 97; Lnbs and Clark, A., 1916, ii, 44, 
570; White and Acree, A., 1917, i, 340), the authors intend to 
make a series of phenolsulphonethaleins covering a range of 
hydrogen-ion concentrations from IQ -1 to 10” 13 or more. 

The following results are established in the present paper. The 
yellow colour and the absorption spectrum of phenolsulphoiie- 
phthalein solutions are not altered by the addition of alkali hydr¬ 
oxide up to 0*75 mol. When more alkali is added, the yellow 
colour changes to deep red, and there is a corresponding shift in 
the absorption band. This is interpreted as evidence that the 
intense red colour of the alkali salts of indicators of this series does 
not come from the n on-ionised quin one-phenol group, but arises 
from the quin one—phenolat© anion. In accordance with this con¬ 
ception, it is found that the introduction of negative bromo- and 
nitro-groups into the phenol nucleus increases the ionisation of the 
phenol group, increases the conductivity, lowers the P K value, and 
gives to the solution a greater concentration of quinone-phenolate 
anions, and therefore increases the deep red colour and changes 
the position of the absorption band so as to cut out a part of the 
yellow. The addition of hydrochloric acid suppresses the ionisa¬ 
tion of the phenol group and changes the deep red colour into the 
yellow of the quinone, and therefore shifts the absorption band so 
as to include less of the yellow. 

The similarity of the absorption spectra of alkaline solutions of 
siilphonephthaleins, phenolphthaleins, aurin, fluorescein, and 
related substances gives evidence that the deep red colour in all 
these cases arises from the presence of a quinone-phenolate anion. 

C. S. 

Behaviour and Detection of the smallest Quantities of 
Carbon Monoxide in the Chlorate Pipette. XL A. Hofmann 
and Helcf, Schibstejd (Ber., 1918, 51 , 837—842. Compare A., 
1916, ii, 636, 637),—It has already been emphasised that the rate 
at which hydrogen is absorbed in the “ chlorate pipette ” (sodium 
chlorate solution activated by osmium tetroxide; porous rods 
impregnated with platinum and a little palladium) is greatly 
lessened by traces of carbon monoxide. In order to render this 
influence most obvious, it is not advisable to consider the observed 
rate of absorption, for this depends on the surface area of the 
platinised* tubes which reach out into the gas, and these become 
more and more immersed in the chlorate solution as the oxidation 
proceeds. The exposed surface is obviously proportional to the 
volume of gas left unabsorbed, for the tubes are arranged vertically 
in a cylindrical part of the apparatus, and therefore it is possible 
to arrive at the “relative rate of absorption.” With pure 
hydrogen, this relative rate is constant, or slowly rises, until half 
the gas is absorbed, whilst traces of carbon monoxide cause a rapid 
fall in this rate. If the pipette is standardised and a curve is 
plotted connecting the relative rates of absorption at “half 
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volumewith various proportions of carbon monoxide, tbe pheno¬ 
menon can be employed further for quantitative purposes. 

J, G. W. 

Estimation of Chlorine in Urine. Em.il Votouek ( Ghem , 
Zeif., 1018, 42, 817-"318).- -Ten c.c. of the urine are diluted with 
water to about 160 c.c., 5 c.c. of nitric acid and 6 drops of sodium 
nitroprusside solution (0*6 gram of the salt in 3 c.c. of water) are 
added, and the mixture is titrated with N/ 10-raercuric nitrate 
solution until a turbidity develops; the turbidity, when the end¬ 
point is reached, should not disappear within less than two minutes. 
1 ‘ " W. P. S. 

Detection and Estimation of Bromine, especially in 
Mineral Waters. Jose Casares and A. Tastet (Anal Fis. Qnim 
1918, 16, 226—228).—A modification of Guareschi’s - method of 
estimating bromine (A,, 1912, ii, 1208) which enables 0*0002 gram 
of bromine per litre to be detected. A. J. W. 

Volumetric Estimation of Sulphur in Pyrites and Slag*. 

Ernest Martin (Mon. Sa\, 1918, [v], 8, ii, 149—150).—The slag 
or pyrites is treated with aqua regia, the solution evaporated to 
dryness, and the residue redissolved in dilute hydrochloric acid. 
The solution is diluted, and sodium carbonate added. The assay 
may also be opened out by fusion with sodium peroxide or a mixture 
of sodium carbonate and potassium nitrate, dissolved in water, and 
carbon dioxide passed through to precipitate lead. After filtration, 
methyl-orange is added, and the solution exactly neutralised with 
hydrochloric acid. The carbon dioxide is boiled off, and to the 
luke-warm solution a known volume of standard barium hydr¬ 
oxide and phenolphthalein are added. Carbon dioxide is bubbled 
through until the colour just changes, when the solution is cooled 
and titrated with A/2-hydrochloric acid. E. C. T. 

Estimation of Thiosulphurie, Sulphurous, Trithionic, and 
Sulphuric Acids in a Mixture, O. Billeter and B. Wavre 
(Helvetica Chim. Acta 1918, 1, 174—180).—The authors describe 
methods by which the above-named acids may be estimated in a 
mixture of all four. The total sulphur present is oxidised to 
sulphuric acid by warming with bromine water and the whole 
estimated as barium sulphate. The sum of the sulphite and thio¬ 
sulphate is next estimated by titration with a standard iodine 
solution. The sulphite is then estimated alone by titration with a 
solution of sodium disulphide, according to the equation Na.,B> + 
Na 2 S0 3 = Na 3 $ + Na 2 S 2 Q a . 

The estimation is carried out in the presence of ammonium 
chloride at the boiling point, the end of the reaction being indicated 
by the persistence of the yellow colour of the standard solution. 
It is also advisable to circulate a current of carbon dioxide over 
the solution during titration. 
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Sodium trithionate reacts with sodium sulphide according to the 
equation Na 2 S + Na 2 S 3 O 0 ==2Na 2 S 2 O ; .,, and consequently can then 
be estimated by a further titration with standard iodine. The 
reaction is carried out by boiling the solution with sodium sulphide 
for a few minutes, then adding sodium acetate and acetic acid and 
boiling to decompose excess of sulphide, and finally titrating with 
iodine. Should sulphite also be present, the thiosulphate titrated 
here will be made up (1) of that produced from the sulphite and 
(2) that produced from the trithionate, but, as the amount due to 
the sulphite estimation is known, the calculation of the concentra¬ 
tion of the trithionate follows. The method is very good, and in 
the estimation of the sulphite the end-point is emphasised by the 
appearance of a turbidity due to the liberation of sulphur. The 
amount of trithionate may be estimated by two other methods. 
(1) After the sulphite and thiosulphate have been titrated with 
iodine, sodium iodide is added and an excess qf iodine, and the 
mixture heated under pressure; this oxidises the trithionate to 
sulphate. The same action occurs with the tetrathionate formed 
in the first estimation, and allowance must be made for this. After 
boiling for a few minutes, the flask is cooled and the excess iodine 
titrated with thiosulphate. (2) This method is based on the decom¬ 
position by trithionic acid according to the equation FL>S 3 O fi = 
h 2 so 4 + so, -fS. The mixture is acidified, and boiled while a 
current of carbon dioxide is passed through until all the sulphur 
dioxide has been expelled; the free sulphur is then filtered off and 
the sulphate estimated with barium chloride. This sulphate will 
represent 97*9—97*5% of the trithionate, and, of course, contains 
the sulphate originally present. J. F. S. 

[Analysis ol Organo-selenium Compounds.] Fritz von 
Konek and Oskar Schleifer (Ber. y 1918, 51, 852—855).—See this 
vol., i, 407. 

Micro-Dumas Estimation of Nitrogen in Liquids Poor in 
Nitrogen. Georg- Kraemer (J. pr. Ckem 1918, [ii], 97,59—60).— 
The micro-Kjeldahl method for estimating nitrogen in small quanti¬ 
ties of liquids such as milk can be replaced satisfactorily by a 
micro-Dumas process working with approximately 0*25 c.c. [See 
also 7. Soc. Chetn. Ind 526 a .] D. F. T. 

The Estimation of Nitrogen 3by the Kjeldahl Method. 
A. Yilliers and (Mlle.) A. Moreau-Talon {Bull. Soc. ehhn 
1918, [iv], 23, 308;—311).—The authors advocate the combination 
of the method in which potassium sulphate is used with that in 
which mercury is used. The substance is digested with potassium 
sulphate and sulphuric acid until colourless, and, after partial 
cooling, 1 gram of mercury is added, and the digestion is continued 
for a quarter of an hour after the mixture has boiled. The 
remainder of the estimation is carried out as usual. W. G» 
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The Estimation of Ammonia and Hydrochloric Acid 
by Weighing as Ammonium Chloride* A. Yilliers (Bull, 
ftoc. chim., 1918, [iv], 23, 306—308).—The author reaffirms the 
accuracy of his method (compare A., 1900, ii, 310) for the estima¬ 
tion of ammonia or hydrochloric acid by weighing as ammonium 
chloride. W. 

Estimation of Ammonia in Urine, Serum, etc. 11. 
Wiessmann ( Landw . Yersuchs.-Stat 1918, 91, 346 — 352). Dis¬ 
tillation in the presence of dilute sodium carbonate solution at o0 c 
and under 5 to 10 mm. pressure is recommended; urea does not 
yield any ammonia under these conditions. [See, further, J. 8o<\ 
Chem.lvd.,* 32a.] W. P. S. 

Estimation of Nitrates and Nitrites. Wilhelm Strkcker 
(Ber. t 1918, 51, 997—1004).—Two well-known reactions are 

employed for the estimation of nitrites and nitrates in mixtures, 
namely, those represented by the equations 1NFU/ + NH 4 * = N;H- 
2 BUG and N0 3 ' + 3Fe'*-j-4H* =NO-f 3Fe ‘“ -1- 2H 3 0r The solution 
to be analysed, containing* nitrites and nitrates equivalent to not 
more than 0*11 gram ISTaNOo and 0*18 gram KN0 3 , is dropped into 
a boiling, concentrated solution of ammonium chloride, at least 
100 times as much of this salt being taken as the nitrite present, 
the solution being in a flask which is provided with an apparatus 
for producing air-free carbon dioxide on the one hand, and a water- 
cooled Schiff’s nitrometer containing potassium hydroxide on the 
other. After adjusting the pressure and noting the volume of 
nitrogen, a solution of iron in concentrated hydrochloric acid is 
introduced and the nitric oxide collected. 

The process and apparatus are minutely described, but contain 
no- novel features. J. C. W. 

The Estimation of Phosphoric Acid as Magnesium 
Pyrophosphate. III. The Compound Magnesium Tetra- 
ammonium Diphosphate. D. Balareff (Zeitsck anorg . Ghevi ., 
1918, 103, 73—78. Compare this voh, ii, 266).—The presence in 
solution of a large quantity of ammonium chloride when magnesium 
ammonium phosphate is precipitated affects the purity of the pre¬ 
cipitate and the accuracy of the result, which is low if the mag¬ 
nesium chloride is added to the phosphate solution, high if pre¬ 
cipitation is carried out the reverse way. The presence of an 
excess, of ammonium ions is likely to favour the formation of the 
compound Mg[(NH 4 ) 2 P0 4 ] 2) but attempts to isolate this substance 
have failed. The precipitate of magnesium ammonium phosphate 
obtained from a solution saturated with ammonium chloride is 
found to be partly insoluble in hydrochloric acid after calcination, 
the insoluble portion being magnesium metaphosphate, and amount¬ 
ing to 10—17% of the weight of the calcined precipitate, Experi¬ 
ments stow that the metaphosphate decomposes slowly when heated 
with a blast flame, more quickly, however, than the pyrophosphate. 
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The xnetaphosphate is probably not formed by the direct decom¬ 
position Mg[ (NH 4 ) 2 P0 4 ] 3 =Mg(P0 3 ), + 2NH S + 4H 2 0. There is 
always a certain loss of phosphoric acid, which can be accounted for 
by the decomposition of magnesium tetra-ammonium diphosphate 
according to the equation Mg[(NH 4 ). 2 P0 4 ] 2 = MgNH 4 P0 4 -i- 
(NH 4 ).jP 0 4 . The ammonium phosphate dissociates on heating, part 
of the phosphoric acid being volatilised, part reacting with pyro¬ 
phosphate to form metaphosphate. E. H. R. 

The Estimation of Phosphoric Acid as Ammonium 
Phosphomolybdate. A. Yilliers (Bull Soc. chim. 1918, [iv], 
23, 305—306).—The author considers that his method (compare 
A., 1893, ii, 434), in which the phosphate is precipitated as 
ammonium phosphomolybdate and weighed as such under definite 
conditions, is more accurate than that of Ularens (compare this 
voi., ii, 128). , W. G. 

« A New Method of Qualitative Analysis without the Use 
of Hydrogen Sulphide. Gustav Almkvist (Zeitsch. anorg . Chem 
1918, 103, 221—239). —The new method, which is described in 
detail, can be outlined as follows. The sample is first brought into 
solution, using aqua regia if necessary, but any residue insoluble 
iu aqua regia need not be filtered off. Potassium hydroxide is 
added to the solution until its strength is about 2V r , followed by 
potassium carbonate and hydrogen peroxide, the last to destroy 
oxalic acid and bring chromium into solution. The metals remain¬ 
ing in solution, forming Group I, are arsenic, antimony, tin, 
lead, zinc, aluminium, and chromium. All other commoner metals 
are precipitated, forming Group II, except sodium, potassium, and 
ammonium, which form Group III. 

The solution containing Group I is divided into two parts. One 
part is reduced with iron and hydrochloric acid, whereby arsenic 
and antimony are reduced to metal, and eventually to their 
hydrides, which are identified by distillation, tin to stannous 
chloride. The.second part of the solution is treated with sodium 
sulphide solution in excess, lead and zinc being precipitated as 
sulphides, chromium as hydroxide, aluminium remaining in solu¬ 
tion as aluminate. The aluminium is precipitated as carbonate 
by a stream of carbon dioxide, the other elements of the group being 
identified by usual tests. 

The precipitate containing the elements of Group II is dissolved 
by treatment with nitric acid and hydrogen peroxide. The in¬ 
soluble portion, including that part of the sample originally 
insoluble in aqua regia, is worked up by usual methods. The 
solution is treated with freshly precipitated stannic hydroxide and 
evaporated to dryness to precipitate silicic, phosphoric, arsenic, 
and antimonic acids, and again extracted with nitric acid. The 
acid solution is then made strongly alkaline and boiled with 
hydrogen peroxide to precipitate iron, bismuth, and manganese, 
then ammonium oxalate added to precipitate calcium, strontium, 
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and barium. The combined precipitates are evaporated with 
acetic acid, when calcium, strontium, and barium dissolve as 
acetates, iron, bismuth, and manganese being undissolved. The 
individual elements are identified by usual tests. 

The filtrate from the iron-barium precipitates contains silver, 
mercury, copper, cadmium, nickel, cobalt, and magnesium. Silver 
and mercury are precipitated as metal by means of hydrazine 
sulphate, copper as cuprous thiocyanate, and the remaining metals 
detected by special tests. 

The method does not claim to effect complete separations of'the 
different groups, but it is efficient for the qualitative detection of 
the common elements. The modifications of procedure necessary 
when acid radicles are present which may lead to the formation of 
complex metallic compounds are described in detail. E. H. R. 

Sulphide Precipitation ol Group 2a Metals, Joseph 
Shtbko ( Ghem . Jews , 1918, 117, 253—’254).—When these metals 
are precipitated from a slightly acid solution of a brass or bronze by 
ammonium sulphide instead of hydrogen sulphide, the precipitate 
contains small quantities of zinc. [See also J . Soc . Ghent . I ml ., 
517a,] C. S. 

Petersen ? s Method for the Qualitative Separation of the 
Cations of the so-called Third and Fourth Groups. I wan 

Bolin and Gunnar Starck (. ZeiUch . anorg . Chem ., 1918, 103, 
69—72).—A number of modifications of Petersen’s process (A., 
1910, ii, 654) are suggested. After precipitating the metals of the 
second group with hydrogen sulphide, Petersen precipitates 
strontium and barium with sulphuric acid. Instead, the authors 
use sodium sulphate. The precipitate is washed with hot water and 
the washings are tested for calcium with ammonium oxalate. The 
residue is then ignited with a little pure carbon, dissolved in 4JV- 
acetic acid and examined for barium and strontium in the usual 
way. The authors prefer reduction with carbon to fusion with 
sodium carbonate. 

In the separation of chromium from a mixture of iron, man¬ 
ganese, chromium, calcium, and magnesium hydroxides, it is better 
to oxidise the chromium to chromate with sodium hypochlorite, 
When sodium peroxide is used, it cannot be completely washed 
from the residue, and on acidification the hydrogen peroxide 
formed reduces manganese dioxide, and the manganese, passing 
into solution with calcium and magnesium, is precipitated with the 
latter. 

For detecting zinc in the group of metals precipitated by sodium 
sulphide, the precipitate is boiled with alkaline sodium hypo¬ 
chlorite, zinc and chromium passing into solution. The solution is 
acidified with acetic acid, the chromate precipitated with baxuum 
chloride, and the filtrate tested for zinc with ammonium sulphide. 

In presence of oxalic acid, the test for aluminium always fails. 
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Oxalic acid, if present, should be destroyed by boiling with 3% 
hydrogen peroxide and sulphuric acid. The Petersen process, with 
these modifications, gives very satisfactory results. E. II. R. 

Estimation of Magnesia in Water. M. Monhauft (Chem. 
Zf-it. 9 1918, 42, 338).—The water is neutralised, using inethyl- 
orange as indicator, treated with a quantity of potassium oxalate 
slightly in excess of the amount of calcium oxide in the water, and 
a definite excess of N j 10-alkali solution (prepared by mixing equal 
volumes of T/10-sodimn hydroxide and sodium carbonate solu¬ 
tions) is added; the solution is diluted to a definite volume, 
filtered, an aliquot portion of the filtrate treated with a quantity 
of calcium chloride equivalent to the oxalate added, and the excess 
of alkali then titrated with iY710-acid. W. P. S. 

Gravimetric and Volumetric Determination of Zinc 
Precipitated as Zinc Mercury Thiocyanate. George 8. 
Jamieson (J. Amer.Ghem . Soc., 1918, 40, 1036—1039),—Lundell 
and Bee’s method of estimating zinc in alloys as zinc mercury thio¬ 
cyanate (Tran*. Amer. Inst . Met., 1914, 146) is subjected to 
criticism, the more important being: (1) arsenious compounds need 
not he removed, and (2) the factor for obtaining the weight of 
zinc is 0T3115, not 0T266, since the precipitate, after being dried 
at 102—108°, has the composition ZnHg(SCN) t> not 
ZnHg(SCN) 4 ,H,0. 

Instead of weighing the zinc mercury thiocyanate, a trustworthy 
volumetric method of estimating the zinc in it is described, based 
on the reaction ZnHg(SCN) 4 + 6KI0, + 12HCl = ZuS0 4 + HgS0 4 + 
2 IIoS0 4 + 4HCN + 6IC1 + 6KC1 + 2ELO! C. S. 

A New Reaction of Osmium. L. Tschugaev (GompL rend 
1918, 167, 235).—When a solution containing osmium in the form 
of its tetroxi.de or as an osmichloride is warmed for a few minutes 
with thiocarbami.de in excess and a few drops of hydrochloric acid, 
the liquid becomes coloured a deep red or a rose colour, according 
to the concentration of the osmium. By this means, osmium may 
be detected at a dilution o f 1 in 100,000, The red com pound has 
the composition [Os,6CS(NH ti ) ;i ]Cl s ,H ; ,0, and is thus analogous to 
the luteo-cobalt salts. W. G. 

New Method for the Rapid Destruction of Organic Matter. 
Paul Ditiiet {Gompt. rend., 1918, X67, 129—130).—The method 
consists in boiling the material with 10% sulphuric acid and 
ammonium persulphate until all brown coloration has disappeared, 
repeated additions of ammonium persulphate being made if neces¬ 
sary, The method is applicable to urines, hair, wool, and also to 
such substances as sugars, fats, glycerol, and cacodyl compounds. 

W. G. 
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PregFs Microanalytical Estimation of Methyl Groups 
attached to Nitrogen. S. Edlbachee (Zeitsch. physiol Ohem., 
1918, 101, 278—287).—An account of the difficulties encountered 
in carrying out PregFs method, and of various improvements by 
means of which, they have been overcome, the principal being Use 
adoption of a quartz flask instead of one of glass and the addition 
of a catalyst, gold chloride, which so accelerates the cleavage of the 
alkyl groups'that the whole operation can be completed in one 
distillation occupying about thirty minutes. H. W. B. 

Reaction of Gnaiacol Carbonate. A Test for Ethyl Ether. 
G. Matte (Pharm. Zeit., 1918, 63, 255—256).—To identify the 
presence of gnaiacol in gnaiacol carbonate, 0*02 gram of the latter 
is dissolved m 1 c.c. of alcohol, 2 drops of ferric chloride solution 
and 1 drop of formaldehyde solution are added, and 2 c.c. of 
sulphuric acid are then run in so as to form a layer* under the 
mixture. A cherry-red ring develops at the junction of the two 
liquids. The test may be used for the detection of aldehydes in 
ethyl ether ; although aldehydes other than formaldehyde do enter 
into the reaction, the author has found that the aldehydes which 
may be present in ethyl ether always include some formaldehyde. 
One c.c. of the ether is mixed with 0*02 gram of gnaiacol carbonate, 
1 c.c. of water and 1 drop of ferric chloride solution, and 2 c.c. of 
sulphuric acid are added. Pure ethyl ether for anaesthetic uses 
should not yield a red-coloured zone (absence of aldehydes); 
ordinary ether usually gives a reaction with the test. The sensitive¬ 
ness of the test is 1 in 300,000. W. P. S. 

Estimation of Cholesterol in Blood Serum. Adolph 
Bernhard (J. Biol . Ohem 1918, 35, 15—18. Compare Weston, 
A., 1917, ii, 156).—The new method combines the extraction 
method of Weston and Kent and the colorimetric method of Origant 
(Gompt. rend. Soc . Biol., 1910, 68, 827). The cholesterol is 
extracted by a mixture of alcohol and ether (1:1), and an estima¬ 
tion can be completed in five hours. H. W. B. 

Cleavage oi Digitonincholesteride . A. Windaus ( Zcitsch » 
physiol: Ohem., 1918, 101, 276—277. Compare Lifschiitz, this 
vol v ii, 179).—The author gives further details of his method for 
the preparation of cholesteryl acetate from digitonincholesteride, 
but points out that the cleavage is more readily accomplished by 
the action of hot xylen© (Windaus, A., 1910, ii/462) or by one of 
the more recent methods, involving the use of acetic anhydride 
(see Preacher, A,, 1917, ii, 275). H. W. B, 

Rat© of Production of Colour in Alkaline Solutions of 
Dextrose and Picrate. T. Addis and A. E. Shevky (J. Biol 
Ohem., 1918, 35, 43—51. Compare this vol., ii, 247).—A full 
account of work previously published. H. W. B, 
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Modification of the Picrate Method for the Estimation 
of Dextrose in Blood. T. Addis and A. E. Shevky (J. Biol. 
(■hem., 1918, 35, 53-—59).—The chief modification consists of the 
utilisation of a graph showing the increase of intensity of colour 
corresponding with increase in the concentration of dextrose for 
correcting the values for the dextrose in blood obtained by the 
picrate method of estimation. H. W. B. 

Estimation of Dextrose by [Sodium] Bypoiodite. Richard 
Willstatter and Gustav Sciiudel (Ber., 1918, 51, 780—781).— 
The dextrose solution is mixed with about twice the amount of QTX- 
iodine solution necessary for oxidation to gluconic acid, a quantity 
of QTiY-sodium hydroxide which is 1*5 times as much as the iodine 
is slowly added, the mixture is left for twelve to fifteen minutes 
(or twenty minutes if the proportion of sugar is very small), and 
then the excess of iodine is titrated after slightly acidifying with 
sulphuric acid. Taking 10 c.c. of sugar solution, the average error 
is less than 0*1% with 1% solutions, or less than 1*5% with 0*1% 
solutions. 

Under these conditions, ketoses and sucrose are not affected, and 
therefore the method will be very useful in the estimation of 
aldoses in mixtures. The fundamental reaction is expressed thus: 

OH-CHo*[CH-OH] 4 *CHO 4-1,4- 3NaOH = 

0 H* OH,* [CH* OH] 4 *CO, 2 N a 4- 2NaI 4- 2H 2 0. 

J. c. w* 

Detection of Sugar in Urine by means of an Alkaline 
Copper Solution, H. Ruoss (Zeitsch. physiol Chem 1918, 
101, 193—209).—A modification of the Worm-Mitller test is 
described in which the quantity of the alkaline copper reagent 
to be boiled with 5 c.c. of the urine depends on the density 
of the urine. The number of c.c. of reagent required is deter¬ 
mined by the formula 83(71 — 1)4-0*7, where JD is the density of 
the urine. If a deposit of red cuprous oxide fails to form when 
the calculated volume of the reagent is mixed with 5 c.c. of urine 
under the prescribed conditions of temperature and dilution, the 
urine is normal. By the addition of glycerol to the reagent, its 
delicacy is greatly increased, so that the presence of dextrose may 
be detected in even normal urines. II. W, B. 

Estimation of Lactose in Admixture with Sucrose and 
Invert-sugar. J. Grossfeld ( Zeitsch. Nahr . Oenussm 1918, 35 # 
249—256).—The following formulas, deduced from the results 
obtained by experiments with the pure sugars, are given for 
calculating the quantity of lactose in a mixture also containing 
sucrose and invert-sugar. The mixed sugars are inverted by heat¬ 
ing 50 c.c. of their solution at 100° for thirty minutes with 2 c.c. of 
hydrochloric acid (D 1*125), and the optical rotation and reducing 
power of the solution are then determined, the rotation being 
observed , after the solution has remained for twenty-four ; hours. 
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Lactose = 0-013752(Z> + 16*7) and sucrose = 0*01145^(70-6 - I)) % 
where Z is the total reducing sugar (as invert-sugar) and 1) its 
specific rotation. W* l 3 * 


Detection, of Methylpentosans. K intaro Oshima and Kinsure 
Kondo (,/. Tokyo (Them. Soc., 1918, 39, 185—198).—Methyl- 
pentosans frequently occur together with pentosans in vegetable 
substances. In such a case, Oshima and Tollens’s method (A., 
1901, ii, 484) for detecting methylpentosans is the most sensitive. 
If other hydrocarbons of the hexose group are present in addition 
to methylpentosans and pentosans, the spectroscopic determina¬ 
tion of methyl fur furaldehycle in Oshima and Tollens’s method needs 
some skill, as hydroxymethylfurfuraldehyde derived from hexose 
will also be found, and its absorption spectrum closely resembles 
that of methylfurfuraldehyde. The authors describe an improved 
method depending on the fact that hydroxymethylfurfuraldehyde 
can be destroyed completely by distillation with hydrochloric acid. 
Three to five grams of the sample are distilled according to Krober 
and Tollens’s method (compare A., 1902, ii, 288, 537). When the 
volume of the distillate reaches 300 c.c., 100 c.c. of it are taken 
and subjected to a second distillation. When 30 c.c. of liquid have 
distilled, an equal amount of the first distillate is run into the 
distilling flask by means of a separating funnel. This procedure 
is repeated until the whole of the first distillate has been added; 
the distillation is then continued with additions of hydrochloric 
acid (D 1*06) in the same manner until the total volume of dis¬ 
tillate amounts to 400 c.c. To 5 c.c. of the second distillate, an 
equal volume of concentrated hydrochloric acid is added, and then 
a small quantity of a solution of phloroglucinol in hydrochloric 
acid (D 1*06). After five minutes or more, the precipitate 
of phloroglueide is filtered off and the absorption band of methyl¬ 
furfuraldehyde determined in the filtrate. 8. II. 


Sudan III. and the Detection of Fat. V. H. Mottram 
(Pro<\ Pkyxiol. fioc,, 1918, xviii—xix, J. .Phy.vol,, 52 ; from 
Pht/xiol. A batr., 1918, 3, 162—163), — For the detection of fat in 
physiological mixtures, 1 gram of' the powdered solid is shaken 
with 10 c.c. of a saturated solution of Sudan III in 70% alcohol. 
The colour of the filtrate is compared with that of the control 
(1 grain of fat-free starch, etc., similarly treated). If the filtrate 
is markedly lighter in colour, more than 0*04% of fat is present. 
For the detection of fat in milk, the curd is treated with acetic 
acid and filtered; the contents of the filter are treated as above, 

8, B. S. 

Estimation of Anthraquinone. Harry F; Lewis (/. Ind. 
Eng, Chem.y 1918, ID, 425—426).—Anthraquinone mixed with 
large amounts of anthracene or phen anthraquinone may be 
estimated by boiling the mixture with an excess of 5% sodium 
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hydroxide solution and zinc dust; the reduction product is soluble 
in alkaline solution, and is separated from the insoluble substance 
by filtration. Re-oxidation occurs when the filtrate is shaken with 
air, and the resulting anthraquinone is then collected, dried, and 
weighed. W. P. S. 

Analysis of Commercial il Saccharin/ f Estimation of 
o-Benzoylsnlphonimide from the Ammonia Produced by 
Acid Hydrolysis,, H. Droop Richmond and Charles Alfred 
Hill (,/. Soc. Chem. Ind., 1918, 37, 246—249t).— The various 
methods available for the analysis of “saccharin” are criticised. 
It is shown that Reid’s hydrochloric acid method (A., 1899, ii, 581} 
is accurate but rather troublesome. Proctor’s method (T., 1905, 
87, 242) tends to low results; it is insufficiently described and 
leads to discrepancies between analyses. By increasing the time 
of hydrolysis to four hours or the strength of the acid to 1*5A, it 
becomes trustworthy. The following, method is recommended. 
The “ saccharin ” is boiled for two minutes with 10 e.c. of 7*5Y- 
sodium hydroxide to expel free ammonia, and then for fifty 
minutes with 15 c.c. of 10A-hydrochloric acid, using an efficient 
reflux condenser. The liquid is cooled and 75 c.c. of cold water are 
added; 15 c.c. of 7*5A-sodium hydroxide are added, and the 
ammonia is distilled into 20 c.c. of 0 * 2A -hydrochloric acid. The 
excess of acid is then titrated with 0*RY-alkali, using methyl-red 
as indicator. J. F. S. 

identification of the Cinchona Alkaloids by * Optical- 
crystallographic Measurements. Edgar T, Wherry and 
Elias Yanovsky (,/. Amer. Chem . Soc,, 1918, 40, 1063—1074). — 
Cinchonine, cinchonidine, quinine, and quinidine are separately 
crystallised from alcohol or benzene, and the crystals are optically 
examined under the microscope in ordinary light and in parallel 
and in convergent polarised light; the refractive indices are 
measured by the immersion method in solutions of potassium 
mercuric iodide and glycerol of known indices. Table.-* of the data 
thus obtained are given. It is shown that the individual alkaloids 
in a mixture of the. four can be identified by the data, and a 
description is given of the application of the method to the identifi¬ 
cation of the alkaloids in a medicinal preparation. [See J . Soc . 
Chem. Ind. y 529a.} C. S. 

Colorimetric Estimation ol Brucine in Presence of 
Strychnine. A. Wober ( ZeiUch. angeiu. Chem,, 1918, 31, i, 124). 
—The drawback of Dowzard’s colorimetric method of estimating 
brucine in presence of strychnine (P., 1902, 18, 220) is that the 
coloration fades with varying velocity according to the concentra¬ 
tion of the alkaloid solution. The strong nitric acid used for the 
reaction also affects the strychnine, producing a yellow coloration. 
The method may be rendered trustworthy by using a mixture of 
equal volumes of strong nitric acid (D 1*4) and 20% sulphuric 
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acid as the reagent, and adding a small amount of a saturated 
aqueous solution of potassium chlorate immediately after the 
reaction. The standard brucine solution used for the comparison 
should contain QT gram of strychnine. [See also J. Soc. Chem. 
Ind 441a.] C- A. M. 

Extraction of Nicotine from Aqueous Solutions. Karl 
Dangelmajer ( Chem. Zeit., 1918, 42, 290).—Trichloroethylene is 
a useful solvent for extracting nicotine from its alkaline aqueous 
solution; the extraction is quantitative, and the nicotine may be 
recovered from the" trichloroethylene solution by shaking the latter 
with dilute "sulphuric acid. W. P. S. 

Identification of Novocaine, J. A. Sanchez (Bev. farm . 
Buenos-Ay res, 1917, 699; from Ann. Chim . anal., 1918, 23, 137). 
—A red coloration is obtained when a O’2% novocaine solution is 
heated with 2 drops of 10% sodium nitrite solution and 3 drops 
of sulphuric acid, then diluted with water and treated with 
Millon's reagent. This reaction identifies the phenolic nucleus of 
the substance. The ethylie nucleus is identified by the formation 
of iodoform, and the aldehydic nucleus by distilling the substance 
with dilute sulphuric acid and manganese dioxide and testing the 
filtrate with magenta-sulphurous acid reagent. With bromine, 
novocaine yields a yellow precipitate, which dissolves when the 
mixture is heated. W. P. S. 

Th© Colorimetric Estimation of Haemoglobin as Acid 
Haematic. Ladislaus Berczeller (Biochem. Zeitsch 1918, 87, 
23—35).—By means of an Autenrieth colorimeter, haemoglobin can 
be estimated as acid haematin, when a washed suspension of cor¬ 
puscles is employed. The method cannot, however, be employed 
for determining the amount of haemolysis in, for example, the 
Wassermann reaction, as it is interfered with both by the presence 
of serum and the solution of the antigen in organic solvents. 

S. B. 8. 

Tryptoproteases. M. Francesco (Arch, farm . sym\ sci . a/., 
1917, 24, 3—-22 ; from Physiol. Ahstr., 1918, 3, 165).—-From" a 
comparative study of nine methods for determining the presence 
of trypsin, the author recommends the gelatin method of Fermi 
as the most delicate and trustworthy. It is fifty times as sensitive 
as the serum and casein methods for the protease of some of 
the pathogenic bacteria, 8. B. S. 




ii. 341 


General and Physical Chemistry. 


Comparative Study of the Flame and Furnace Spectra 
of Iron. G. A. Hemsalech (Phil Mag 1918, [vij, 36, 209—230), 
—A direct comparison lias been made of the flame and furnace 
spectra of iron by the use of the same dispersion apparatus in the 
two series of observations. In the production of the furnace 
spectrum, finely divided oxide of iron was introduced into an 
electrically heated carbon tube by means of a current of air which 
had previously passed through a glass bulb enclosing an arc burning 
between iron electrodes. 

The furnace spectrum makes its appearance at about 1500°, and at 
this temperature the spectrum is the same as that obtained with an 
air flame burning in coal gas. Up to about 2400°, the flame spectra 
are identical with those given by the furnace at corresponding 
temperatures. This identity suggests that the cause of the emission 
is the same under the different conditions obtaining in the two series 
of observations, and the author supposes that the spectrum is 
directly due to the thermochemical dissociation of iron compounds. 
Above 2500°, the furnace spectrum undergoes a radical change, and 
it is supposed that this is due to the electrical conduction of the 
' vapour. 

In contrast with the above parallelism between flame and furnace 
spectra, it is noteworthy that the iron spectrum emitted by iron in 
the inner cone of an air-coal gas flame, the temperature of which is 
less than 1700°, contains lines which are entirely absent from the 
flame or furnace spectrum up to 2500°. Some of these lines are 
shown very feebly by an oxy-acetylene flame at a temperature of 
about 2700°, but their intensity is very much less than that of 
the lines in the explosive region of the air-coal gas flame. This 
anomaly in the behaviour of the low temperature Bunsen con© is 
attributed to the affinity of iron for nitrogen, with the formation 
of a nitride. The cause of the emission is accordingly chemical, 
and the chemical excitation at a comparatively low 7 temperature is 
equivalent to that produced by thermochemical excitation at a 
very much higher temperature. In its development, the cone 
emission approaches, in fact, that of the sell-induction spark. 

H. M. D. 

Speotrochemical Notes, I. Polyketo-compounds. II. 
Allen© and Keten. Ill, Spectrochemical Practice. , IL von 
Auwers (Ber., 1918, 51, 1116—1133).—I. This section discusses 
the influence of the introduction of conjugated carbonyl groups in 
a compound on the refraction and dispersion. As the subjoined 
•table shows, the simple conjugation —COCO— causes unimportant 
exaltations, which are not much more marked when further 
vol. oxxv. ii. ' 17 
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carbonyl groups are introduced, but conjugations with an ethylene 
linking of the types -CIOCIO, and especially -CiC-CO*CO-, cause 
very considerable exaltations in refraction and dispersion. 


Formula. 

CHyCO'COMe .. 

CO.'EfCCXEt .. 

CH;-C0*C6-C0 2 Et .. 

CO(COJ3fc).> .... 

C. 2 0o(C0. 2 Et) 2 .. 

C fi BC 5 *CO*COM©... 

COPh'CG’COM©... 

(#>)OM©*C 0 H,Me*CO*COMe ... 

(p)0Et o C $ H ;j Me*C0'C0Me. 

C 6 H 6 *CO # CdoEt . 


E2 a . 

A 2 d » 


Ety-X,. 

+ 0*42 

+ 0*41 

+ 9% 

-- 

0*27 

0*27 

4% 

4 % 

0*60 

0*60 


0-57 

0*56 

10% 

— 

0*68 

0-68 


— 

1*01 

1*05 

— 

— 

1*37 

1*45 

— 

—- 

1-27 

1*35 

80% 

-- 

1-46 

1*53 

78% 

— 

0*89 

0*94 

46% 

52% 


Most of the above compounds are already well known, but complete 
physical data are recorded in each case, for which the original 
should be consulted, p -Ethoxy-o-tolyl methyl diketone, 
OEt*C 6 H 3 Me*CO*COMe, 

appears to be new. It crystallises in glassy prisms, m. p. 63—64°, 
has Df 1-0524, n a r50733, 1*51270, np 1*52888, at 65°, and is 

prepared as follows. o-Propionyl-p-cresol is ethylated by means 
of ethyl sulphate, the ethoxy-o-tolyl ethyl ketone , in, p. 50—51°, 
is treated with amyl nitrite and hydrochloric acid, and the oxime , 
m. p. 105—106°, is hydrolysed by boiling sulphuric acid. 

II. In this chapter, it is shown that compounds with cumulated 
ethylene linkings exhibit considerable exaltations in refraction and 
dispersion. For example, aa-dimethylallene, CMe 2 ICICH«>, b. p. 
39—40*5°, has E^ a +0*60, ^S D 0*59, \ +~ 21%, ES y - X 

18%. This is contrary to BriihTs rule (. Ber 1907, 40, 1160), but 
is supported by the results obtained by Mereschkowski with 5-tetra- 
methylallene and aa-diethylallene (A., 1914, i, 369). The influence 
of adjacent pairs of ethylene linkings is by no means so great as 
that of conjugated double bonds, however; piperylene, 
CHMelCH-CHICHo, 

for example', has 2?S a + l # 81, AS D 2*10, E% - + 53%. 

3£etens have a similar system of cumulated double bonds, 
-CICIO, but this- system has no special optical influence, as the 
following table shows: 


Formula. 

E 2j. 

E2». ElflSn. 

PhXhO. 

+ 0*91 

+1*00 — 

Ph.,C:CH a . 

. 0*88 

0*95 — 

PldC:C:0. 

0*80 

0*92 ' — 

Et.;C;C;D ... 


~ 0*09 - 2% 

The polymeride of diethylketen, namely, 

1:1:3:3-tetraethylc^c^;-* 

butan-2:4-dione, has 

E S. + 0-27, EZv 

+ 0*25, +4%, 


\ + 1%, the increments being of the order normally associated 
with the four-membered ring system. 

III. For the determination of the density of molten substances, 
the author recommends an ordinary pyknometer with a portion of 
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one of its capillaries* about 2 cm. long, graduated in millimetres. 
Such an instrument is calibrated for different points along this 
scale, and in an actual determination the position of the liquid 
in the tube is noted. J. C. W. 


Effects of Ring Closure on Spectrocliemical Proper¬ 
ties™ J. Saturated iso- and Heiero-cyclic Compounds, 
Unsaturated Isocyclic Substances^ and the Question 
of the Constitution of Benzene. K. yon Auwers (Annalen, 
1918, 415, 98—168).—The author surveys a large field of 
material, and arrives at the following generalisations. Com¬ 
pounds the molecules of which contain one or more rings (isocyclic 
or heterocyclic) without linkings of any kind are optically normal ; 
only when the ring is under tension do the molecular refraction 
and dispersion exhibit exaltation or depression. The spectro- 
chemical character is unchanged when a saturated side-chain closes 
to form a ring; for example, the pairs o-tolyl methyl ether and 
coumaran and o-tolyl ethyl ether and chroman are optically 
identical, and the same holds for a large number of other coumarans 
and phenolic ethers. The closure of an unsaturated side-chain to 
a ring causes a weakening of the optical properties, which is the 
more pronounced the more unsaturated is the chain; for example, 
styrene derivatives and indene derivatives, acyclic dienes and cyclic 
dienes, and acyclic trienes and cyclic trienes. Alkyl groups and 
other substituents produce an effect opposed to that of ring closure 
in unsaturated compounds. Exceptions occur to all these general¬ 
isations. 

Contrary to earlier views, double linkings in open and in closed 
chains are not optically equivalent, the speetrochemical effect of 
cyclic double linkings being quite generally slighter than that of 
ethylenic linkings. 

The two physico-chemical methods of investigation, spectro¬ 
chemistry and thermochemistry, both decide against the view that 
benzene and its hydrogenated derivatives are different in their 
innermost structure, and all the physical and chemical facts ally 
themselves best to a benzene formula containing three double 
linkings. 

The densities and refractive indices of a number of compounds 
have been redetermined, and new determinations have been made 
in the case of a large number of coumarans, chromans, phenolic 
ethers, ketones, and indene derivatives. 

The following substances are new: as.-ixi -xylyl ethyl ether , b. p, 
202—203°, Df 9{5 0-9487, n a 1*50297, n D 1-50692, 1*51874, 

n y 1*52872 at 13*95°; 5-bramo-o-tolyl ethyl ether, b. p. 238—240°, 
Df 35 1-3592, n a 1*54387, 1-54858, 1-56186, n r 1*57332; 

Q~ethoxy~m-toluic acid , needles, m. p. 200—201°, and its ethyl ester, 
b. p. 274—275°, D 1 /* 1 1-0.618, n a 1*51443, 1*51908, n 3 1*53259, 

n v 1*54428 at 15*1°; and l-methyl-a,c~tetrahydro-a-naphthol, colour¬ 
less, leaflets, m. p. 88—89°. C. 8, 

■ 17—2 
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Quinoneimide Byes, X, Absorption Spectra ol the 
Simplest Triphenylmethane Dyes. F. Herrmann and M. 
Sandoz ( Be?\ , 1918, 51, 915—922. Compare this vol., i, 311).— 
Tables are given which record the shades of colour and absorption 
spectra of the various series of salts of triphenylearbinol, its mono-, 
di-, and tri-amino-, and mono-, di-, and tri-dimethylamiiio- 
derivatives, the substituents being in the para-positions. It is 
shown that the highest salts in all cases, ranging from the u di-acid 
salt of triphenylearbinol to the tetra-acid salts of magenta and 
crystal-violet, and obtained by dissolving the dyes in concentrated 
sulphuric acid, give pure yellow solutions with practically the same 
absorption band, beginning at about A 480—490 pp. J. C. W. 

Quinone-imide By@s 0 XI- Absorption Spectra of: some 
Amino-derivatives of Naphtbaplienazoxoninm. F. Kehrmann 
and M, Sandoz (. Ber 1918, 51 , 923—928).—The absorption spectra 
of some amino-derivatives of 7:12-naphthaphenoxazm© and their 
salts are recorded by tables of curves. The 5-amine is lemon-yellow 
and gives orange-yellow mono-acid salts and dark blood-red di-acid 
'salts, all having the para-quinonoid configuration. The 9-amine is 
orange-yellow and gives magenta-coloured mono-acid, greenish-blue 
di-acid, and bluish-violet tri-acid salts. The 5 :9-diamine is orange- 
coloured, and its salts are as follow: mono-, violet-blue with red 
fluorescence; di-, orange-yellow; tri-, dark blood-red. The 9-di- 
methylamino-derivative forms violet mono-acid and green di-acid 
salts. J. G. W. 

Action of Light on Crystals. Fritz Weigert ( Zeitsch . 
Elektrochem 1918, 24, 222—237).—The extinction of crystals 
and the phototropic changes occasioned by light of short wave-length 
have been examined in the case of jS-tetrachloro- a-ket onaphthalene. 
It is shown that no changes, other than the characteristic colour 
changes, are brought about in the crystallographic properties of 
jS-tetrachloro-a-ketonaphthalene by the action of light of short 
wave-length. The axial ratio remains constant even under strong 
illumination. The absorption spectrum of the crystals varies very 
much with the electric vector of the entering plan© polarised light. 
When the crystal is not excited, two absorption bands, 395 p/x and 
375 fxfx } are observed if the entering ray is vibrating in the direction 
of the c-axis, but if the entering ray is vibrating in the ^-5-plane, 
an end absorption at 420 /qa is observed. With excited crystals and 
the entering light in the e-direction, there is no change in the 
absorption spectrum, whilst in the a-b -plane the absorption is much 
greater, and an absorption band appears in the yellow-green; this 
is due to the phototropic colouring. The absorption spectrum of 
the solutions of jS-tetrachloro-a-ketonaphthalene in ether and 
benzene shows no characteristic bands, but in the long wavelength 
ultra-violet two obvious steps appear in the same positions as the 
, bands observed with the crystals. Hence it appears that the solid 
and dissolved molecules are identical. The effect for an equal 
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quantity of energy when the electric vector is in the c-direction is 
greater than when it is in the a-5-plane, since the absorp¬ 
tion is greater in the first case than in the second. The light¬ 
ing up of the crystal by plane polarised yellow light only occurs 
when the electric vector 1, vibrates in the a-5-plane. The maximum 
excitation of jS-tetrachloro-a-ketonaphthalene will therefore only 
occur when plane polarised light swinging in the c-direction is 
allowed to fall on it, since in this case the light produces no 
brightening in the opposite direction. The fact that the coloration 
does not occur in the solution, but only in the crystal, shows that 
the ordered, closely packed orientation of the molecules in the 
crystal is the cause of the effect. The two possible formulae for 
jS-tetrachloro-a-ketonaphthalene are considered in the light of the 
present results, and it is shown that one only is in accord with 
them, namely, that with Cl 2 in the a-position. J. F. S. 

Temperature-coefficients of the Action of Light on the 
Chlorine-Hydrogen Mixture with Monochromatic Light. 
M. Padqa and C. Butxrqni ( Gazzeita , 1917, 47, ii, 6—9).—The 
velocities of the combination of hydrogen and chlorine at 10°, 20°, 
30°, and 40°, and for lights of different wave-lengths, have been 
measured, the mean temperature-coefficients being as follows: white 
light, 1*29; green (A = 550—530), 1*50; blue (A = 490—470), 1*31; 
violet (A=460 —440), 1*21; ultra-violet (A = 400—350), 1*17. 

T. H. P. - 

History of Substances Sensitive to Light. Bobtjttau 
( Zeitsch . angew . Ghem 1918, 31 , 139—140).—The discovery of 
the colour change of silver salts under the influence of light is stated 
to be mentioned first by Konrad Gessner in 1565 in his work, “ De 
omni verum fossilium genere libri aliquot,” and not by Fabricius, as 
erroneously supposed. Gessner describes the darkening of natural 
hornsilver when exposed to light. The later history of the subject 
is traversed. TL J. H. 

The Parent-snbstance of Actinium, a Mew Radioactive 
Element of long Life-period. Otto Hahn and ’Lise Meitner 
(Physikal. Zeitsch 1918, 19, 208—218. Compare Soddy, Cranston, 
and Hitchins, this voL, ii, 211).—The history of the long search 
for the parent of actinium is detailed. The value for the half- 
period of actinium itself, given provisionally by Mme. Curie as of 
the order of thirty years, has been confirmed for an actinium pre¬ 
paration studied during seven years, as well as for several more 
recently prepared specimens. Early attempts to detect the parent 
of actinium in uranium salts led to no result. In the first successful 
experiment, 21 grams of powdered pitchblende were treated with 
hot concentrated nitric acid. Part of the undissolved siliceous 
residue, mixed with some mg. of potassium tantalum fluoride,'was 
treated with hydrofluoric acid, which dissolved it for the most 
part, and the solution! after filtration and evaporation, wa* 
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evaporated with concentrated sulphuric acid. Concentrated nitric 
acid dissolved most of the residue. The undissolved part was 
mounted on an aluminium sheet (Prep. I), and was found to give 
a-rays, which remained constant for some weeks and then slowly 
increased when the preparation was tested bare. Tested so as to 
cut out the ct-rays of low range, the growth of the radiation was 
much mote marked, increasing some sixfold in the course of a year, 
the growth being linear with the time after the first few weeks. 
This indicated that the siliceous residues from pitchblende contained 
the sought-for parent of the actinium, resembling tantalum in 
chemical character and giving a-rays of low range in producing 
actinium, the products of which give a-rays of long range. 

This view was completely confirmed by working with larger 
quantities of rich pitchblende residues obtained from the Chinin- 
fabrik, Brunswick. These residues, after a preliminary treatment 
with hydrochloric acid in presence of a few mg. of tantalic acid, 
and after the addition of a few mg. of thorium nitrate, were treated 
as detailed for Prep. I. The rapid growth of the more penetrating 
os-radiation was confirmed, and the growth of an active deposit also 
found. After three weeks, no active deposit could be detected, but 
after five months an easily measurable quantity was found, and its 
growth thereafter could be followed and the active deposit itself 
shown to be that of actinium. The growth of the actinium emana¬ 
tion with time was also observed. Tor the measurement of the 
range of the a-rays and the quantitative study of the growth of 
emanation and active deposit, preparations were worked up by 
Giesel at the Chininfabrik from 1 kilogram of pitchblende residues 
by the method described. The weight was reduced to 16 grams, 
and from this 73 mg., mainly tantalic acid, was obtained as a 
white powder, one thousand times as active as the material from 
which it was separated, and weight for weight forty-six times as 
active as uranium oxide. Assuming that 8% of the uranium atoms 
disintegrating produce “ protoactinium,” the quantity in the 73 mg. 
is that in equilibrium with 86 grams of uranium. 

Concordant measurements of the range of the a-rays gave 
3*314 cm, in air at 0° and 760 mm. (wrongly given in the summary 
and elsewhere as 3*14 cm.). From the Geiger Nut tall relation, 
using the values for the constants A and B deduced from observa¬ 
tions of the range of the a-rays of radio-actinium, the calculated 
half-life period is 180,000 years, but using the values found for the 
a-rays of actinium-X, the half-period calculated is 1200 years. It 
is ot interest that in the latter research, Meyer, Hess, and Paneth 
observed for actinium itself a very feeble a-radiation of range 
3-38 cm., which was probably due to admixed proto-actinium. 

Using 45 mg. of the preparation, the growth of the actinium 
emanation was followed for 100 davs, in which time the amount 
increased to thirty times that present at the first measurement 
four days from preparation. After the initial period of gradually 
increasing rate of growth, extending over forty days, due to the 
successive generation of radio-actinium and actipium-X, the growth 
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continued linearly with the time. The growth of the active deposit 
from 9*5 mg. of the preparation was also followed. The active 
deposit showed a sevenfold increase between the first and the third 
month. 

Proto-actinium is one of the five new radio-elements occupying a 
place in the periodic table hitherto vacant, and the determination 
of its spectrum and atomic weight should be practicable. For each 
1 gram of radium in uranium minerals there should be 80 mg. of 
protoactinium if its life is 1200 years and 9 grams if its life is 
180,000 years. Its atomic weight is either 230 or 234, according as 
the actinium series is derived from uranium-// or uranium-/, and 
the former is indicated according to the Fajans generalisation, 
between atomic weight and life-period of isotopes, which makes the 
most probable value for the atomic weight of radioactinium 226. 
Its separation in quantity from pitchblende residue should enable 
purer preparations of actinium to be prepared than have yet been 
got, analogously to the preparation of radiothorium from old meso- 
thorium preparations. It should prove to be a radioactive sub¬ 
stance, the a-activity of which increases sixfold dining the lapse of 
some generations and then remains constant and permanent . 

F. S. 

Til© Life-period of Radiothorium, Mesothoriiim, and 
Thorium,. ’Lise Meitner (Physikal. Zeitsch *, 1918, 19, 257—263). 
—Measurements extended over seven years of j3~, and also 
y-rays of six preparations of radiothorium prepared by electrolytic 
and chemical methods all gave quite linear logarithmic decay 
curves, the half-period for the six preparations varying between 
690 and 698 days, the mean being 696 days — T905 years, accurate 
to about 1%. 

The life-period of mesothorium-/ was determined by a new method 
from the growth of radiothorium from mesothorium initially quite 
free from radiothorium. Mesothorium as free as possible from 
radium was prepared from mantle-ash by the firm of ELn oiler and 
Co., Plotzensee, the preparation being crystallised three times at 
fortnightly intervals to remove radiothorium and its products. 
Tested for radium, it was found that only 0*8% of the jB-rays and 
0*62% of the y-rays were- due to this element, which was corrected 
for. By comparing the curve obtained with theoretical curves 
drawn for various periods of mesothorium, the results were found 
to agree well with a value 6*7 years for the half-period. This new 
value was checked by observation of the decay of the activity of a 
preparation of mesothorium, prepared by Hahn in 1906 and 7*1 
years old at the commencement of the measurements. The period 
again found, 6*7 years, is considerably higher than the value, 5*5 
years, for the half-period of mesothorium commonly accepted. The 
maximum of the a-activity of a mesothorium preparation is calcu¬ 
lated to be 4*83 years from preparation, and of the y-rays, through 
0*5 cm. of lead, 3*34 years. For preparations of equal a-activity of 
radium and radiothorium respectively in equilibrium with their 
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a-ray products, the y-rays of radium are 1*5 times those of radio¬ 
thorium and 0*9 times those of radiothorium and mesothorium in 
equilibrium. 

The life-period of thorium was calculated by a somewhat elaborate 
method depending on a comparison of the a-rays of radium and 
thorium preparations under defined conditions, and found to be 
2*37 x IQ 10 years (period of half-change), which is somewhat greater 
than previous estimates—1*28 (Geiger and Rutherford), 1*86 
(McCoy), 1*5( x 10 10 years) (Heiman). The above value is reduced 
to 2*16 xlO 10 years if the just published value for the half-period 
of radium is taken as 1580 years (Hess and Lawson). F. S, 

Radioactivity in Natural Sardinian Materials, with 
Minerogenetie Particulars. Aurklio Berra ( GazzeMa s 1917, 
47, ii, 1—5).—A Sardinian porphyritic granite is found to be radio¬ 
active, its activity being a = 0*00010. The activity is shown to be 
due to the presence in the rock of uraniferous biotite; the biotite 
has been subjected to the action of water which has previously 
traversed strata of uraniferous mica, the thickness of the latter 
determining the greater or less radioactive power. T. H, P. 

Abnormality of Strong Electrolytes. II. Electrical 
Conductivity of Non-aqxieous Solutions. Jnanendra Chandra 
Ghosh (T., 1918, 113, 827—638).—In* a previous paper (compare 
this vol., ii, 215) it has been shown that the variation of the con¬ 
ductivity of aqueous solutions of salts with dilution can be satis¬ 
factorily accounted for by equations which the author has derived 
from certain assumptions relative to the nature of electrolytes. It 
is now shown that these equations may be applied with equal success 
to the conductivity of non-aqueous solutions of strong electrolytes. 
In all, some thirty different solvents have been examined with refer¬ 
ence to the influence of dilution on the conductivity of one or more 
dissolved electrolytes. 

The behaviour of Walden’s “normal electrolyte” (tetraethyl- 
ammonium iodide) can only be explained on the assumption that it 
at first undergoes polymerisation and then ionises as a ternary 
electrolyte in accordance with the equation (NEt 4 I)«> = 2NEt/ + L/ 
or (NEtJL = (NELV’-f2I'. 

From his observations on the conductivity of tetraethyl ammonium 
iodide in different solvents, Walden found that the product of the 
dielectric constant (D) and the cube root of the dilution (F), for 
which the degree of ionisation has a common value, is the same for 
all solvents. In other words, D is independent of the nature 
of the solvent. It is shown that this empirical relation follows at 
once from the author’s equations, in which represents, how¬ 

ever, the activity coefficient and not the degree of ionisation in the 
Arrhenius sense. , H. M. D, 

Electromotive Behaviour of Oxygen and its Anodic 
Evolution below the Reversible Oxygen Potential. G, Grubb 
andR. Bulk (Zeitsch. Elektrochem 1.918, 24, 237—248),—'With 
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ill© object of ascertaining the nature of the process occurring on 
an anodically polarised platinum electrode during the evolution of 
oxygen, the authors have measured the oxygen potential on such 
an electrode which at the same time is polarised by a measured 
direct current and an alternating current. The latter acts in the 
same way as a depolariser of measured strength. Series of -measure¬ 
ments are recorded for alternating currents up to 4*0 amperes and 
current densities up to 0*287 ampere per sq. cm. All measurements 
were mad© at 20° and in 2A-sulphuric acid. A further series of 
measurements is recorded for lY-sodium hydroxide for depolarising 
currents up to 5*0 amperes and 0*358 ampere per sq cm. current 
density. It is shown that the depolarising action of the alternating 
current is due to the reduction of a platinum oxide by the cathodic 
component. If the alternating current is slowly increased in 
strength along with a steady direct current, the oxygen potential 
(that is, the anode potential) falls below the value for the reversible 
formation of oxygen. The potential curve obtained from the 
measurements falls into three parts which are separated by inflec¬ 
tion points. The highest of these curves corresponds with 
674 = 2*0 —1*5 volts, the next to e&= 1*5 —1*23 volts, and the lowest 
with 64 = 1*23 — 1*0 volts. This compels the assumption that the 
electromotive activity of oxygen above its equilibrium potential 
causes the formation of two different platinum oxides. 'The oxide 
which is active over the region € 7 * = 2*0 —To volts is unknown and 
is higher than Pt0 3 . In the region 64 = 1*5 — 1*23 volts, the dis¬ 
solved oxide Pt0 3 brings about the evolution of oxygen, whilst 
below T23 volts the evolution of oxygen is due to the reaction 
H 2 G 2 -i~0 — >• H 2 0 + 0 2 . The hydrogen peroxide necessary for this 
change is produced by alternating current on the anode. The most 
probable value for the oxygen potential is given as 64 = +1*23 volts. 

J. P. S. 

Kinetics of Reactions with Electrolytes in Homogeneous 
Systems. Run. Wegscheider ( Momtsh 1918, 39, 15—86),—A 
theoretical paper in which the kinetics of the various types of reac¬ 
tions with electrolytes are discussed. Replaceable electrolytes are 
characterised as those which have the same type of formulae, 
are not ionised in stages, have the same dissociation constant, 
have either a common ion and only one unlike ion, or are 
binary electrolytes. In' the case where all the electrolytes are 
replaceable, it is shown that they have the same degree of dissocia¬ 
tion, and this depends on the total concentration of the' electrolytes 
only. With electrolytes having dissimilar ions, the degree of dis- 
, sociation does not depend on the electrolyte, but on the nature of 
the ion-forming radicles. If in a reaction only non-electrolytes and 
replaceable electrolytes are present, then the degree of dissociation 
does not change if the total concentration of the electrolytes does 
not change. In general, the course of an electrolytic reaction is 
different in accordance with whether a separation of electrolyte 
occurs or not, A statement is evolved which represents' the change 
in-dissociation of a non-replaceable electrolyte, in the presence of 
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replaceable electrolytes, during the course of a reaction 
with, constant total ion concentration. The relationship between 
the velocity constant, as obtained from the law of mass 
action, and the course of the reaction is examined for the 
case where only one electrolyte is active (I) as relating 
to the undissociated molecule, and ■ (2) either as relating to 
all the ions or only to one ion of a given molecule. The case of 
simultaneous reactions with a single electrolyte, and reactions with 
two electrolytes are also considered. The regularities found in 
these cases are illustrated by means of well-investigated reactions. 
In the case of the barium catalysis of Abel and the cation catalysis 
of Holmberg, it is shown that the formulas obtained are quantita¬ 
tively accurate, despite the presence of strong electrolytes. It is 
clearly shown that the electrolytic dissociation theory is not only 
not disproved by chemical kinetics, but is strongly supported. 
Further, the view of the overwhelming importance of the ionic 
condition in bringing about chemical reactions must be very much 
restricted. It is also shown on what conditions the divergencies 
from the laws of chemical kinetics depend, and also how the sensi¬ 
tiveness of kinetic calculations depends on uncertainty of the value 
of the degree of dissociation. J, F. S. 

Electrochemical BehaYieur of Molybdenum and some 
Molybdenum Compounds, Kuno Wolf (Diss. Tech. Hochschule 
Aachen , 1918, 38 pp.; from Chem. Zmtr., 1918, i, 608—609).— 
For the electrolytic estimation of molybdenum, the metal is 
separated in the form of the hydrated sesquioxide, and is then dried 
and converted into the trioxide by ignition at 425°; sublimation 
occurs at 450°. The separated sesquioxide or hydroxide has an 
electrolytic and at first a pseudo-metallic conductivity. On account 
of the poor yield, the electrolytic preparation of hydrated molyb¬ 
denum sesquioxide is not practicable. Pure molybdenum, freezing 
point 2250°, 33 8*95, prepared from the commercial metal, can be 
formed into sticks without pressure, treatment with a current of 
hydrogen for five to six hours at 2250°, however, being necessary 
for the reduction of included oxides. Pure molybdenum free* from 
oxide is converted by chlorine into black, deliquescent molybdenum 
pentachloride, which on treatment with hydrogen at 250° yields 
the deep brownish-red, amorphous trichloride; this, when heated 
in a current of carbon dioxide, decomposes gradually with forma¬ 
tion of the volatile tetrachloride and the refractory pale yellow, 
amorphous dichloride; the* lower chlorides of molybdenum are much 
more stable than the higher towards air and water* In the pre¬ 
paration cf the dichloride from molybdenum, it is important to 
exclude every trace of oxygen, because when heated in air the 
dichloride gives a cloudy white sublimate and a black residue of 
oxide. The dichloride gives yellow solutions in aqueous sodium hydr¬ 
oxide or potassium hydroxide, which deposit the black dihydroxid© 
when boiled. The alcoholic solution conducts the electric current, 
the molecular conductivity increasing on dilution; hydrogen and 
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the oxychloride, Mo 3 (OH ) 2 Ch, and sometimes molybdenum, are 
liberated at the cathode, whilst acetaldehyde and ethyl chloride are 
formed at the anode. By combination with an alcoholic calomel 
electrode, the electrolytic potential for molybdenum /molybdenum 
dichloride dissolved in alcohol has a value 0*552 volt referred to 
the hydrogen electrode as zero. In the potential series molybdenum 
falls between mercurous mercury and tervalent antimony. • The 
alteration of the potential with dilution corresponds only qualita¬ 
tively with Nernst’s formula. B. E. T. 

Electric Mebulse of Antipyretica. H. Zwaarbemaker and 
II. Zeehuisen ( Proc . K. A had . IF etensch. Amsterdam, 1918, 20, 
12?2—1277).—The electric charge which is developed when a solu¬ 
tion of an odorous substance in water is sprayed (Zwaardernakei\ 
A., 1917, ii, 63; see also Backman, A., 1917, i, 498) is also produced 
by solutions of other substances, odorous or odourless, such as 
saponins, glucosides, alkaloids, antipyretica, and other physiologically 
active substances. In order to produce the electric phenomenon, 
the substance, added to water and sprayed with it, must satisfy 
certain conditions: (1) it must be soluble in water; (2) it must 
lower the surface tension; (3) it must volatilise when spread over 
a large evaporation area. Inorganic acids and salts, glycerol, 
sugars, dextrin, lecithin, and albumin do not produce the pheno¬ 
menon. 

A saturated aqueous solution of the antipyretic alkaloids, 
quinine, quinidine, cinchonine, cinchonidine, etc., sprayed under 
an over-pressure of 2 atmos., charges positively a screen at a distance 
of about 25 cm., the air around it and at some distance- from it 
being charged negatively. The effect, is less pronounced than that 
caused by odorous substances. 

The charge produced by salicylic acid and its derivatives varies 
from zero in the case of insoluble phenyl and benzyl salicylates to 
a moderate effect with salts of salicylic acid and to effects 
caused by salicylic acid and its liquid derivatives, which are 
sometimes stronger than those clue to typical odorous sub¬ 
stances such as camphor. The salts owe their electrifying power 
to the anion; the cation lessens the charge of the nebula. The 
optimal electrifying power of salicylic acid is produced by a niiili- 
normal solution. 

The third group of antipyretica examined comprises quinoline 
derivatives, pyrazoles, and p-aminophenols. The electric pheno¬ 
menon is produced by pyramidone, phenacetin, and citrophen with 
moderate intensity, somewhat more strongly by kairine, and is 
extremely distinct in the case of antipyrine, salipyrine, acetopyrine, 
tussol, antifebrin, and euphorine. 

To obtain normal results, the sprayer must be earthed. The 
magnitude of the electric charge is greatly affected by the addition 
of sucrose or sodium chloride to the solution. The charge is always 
increased by the former, but the effect of sodium chloride depends 
on its concentration. ■ C. S* 
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Mew Cryoseopic Tube and Method. Giuseppe Oddo 
(Gaszeita, 1917, 47, ii, 188—199).—The tube described and figured 
differs from the usual form in having a wide side-tube set obliquely 
to the main tube near the bottom of the latter. This tube is closed 
with a stopper, and is used for the rapid introduction of solvent 
and substance. The arrangement is intended more especially for 
working with very hygroscopic substances. B. V,. 8. 

Condition of Substances in Solution in Absolute Sul¬ 
phuric Acid.* ¥1. G. Oddo and A. Casa lino (Gazzetta, 1917, 
47, ii, 200—232. Compare Oddo and Scandola, A., 1910, ii, 1035). 
—-Continuing this investigation, the authors have studied the 
behaviour of thirty-one organic acids dissolved in absolute sulphuric 
acid. In the case of the mon©carboxylic acids, such as ^-butyric 
acid, the molecular weight observed is a little more than 50% of 
the true molecular weight, indicating that these acids form dis¬ 
sociated oxonium salts. Among the dicarboxylic acids, oxalic acid 
gives the highest values, exceeding 80% of the molecular weight, and 
the percentages observed increase with the concentration. The 
rest of the acids examined in this series have apparent molecular 
weights which are smaller the more distant the two carboxyls, and 
the figures obtained decrease with the concentration. The con¬ 
clusions which may be drawn from the experimental data as to- the 
constitution of solvent and solutes are discussed. B. Y. S. 

Condition ol Substances in Solution, in Absolut© Sul¬ 
phuric Acid. VII- G. Oddo and A, Casalino ( Gazzetta , 1917, 
47, ii, 232—243. Compare preceding abstract).—This paper deals 
with the behaviour of certain aldehydes, ketones, lactones, and 
anhydrides in absolute sulphuric acid. The aldehydes, ketones, 
and lactones behave like the monobasic acids described in the pre¬ 
ceding paper. Acetic anhydride has 48*9—34*3% of its true mole¬ 
cular weight, succinic anhydride 89*1—68*4%, and phthalic 
anhydride 111*7—89*0%. The variations in each case correspond 
with varying concentrations. . B. V. S. 

The Laws of the Vapour Pressures of Water and of 
other Vapours. Pietro Enrico Brunelli ( Nuovo Gtm ,, 1917, [vi], 
14, ii, 55—68).—“The formula logp = 23*08647—4*51og!T — 
2980*46 fT — 0'00278T-f 0*000002825T 2 , where p is the pressure in 
mm. of mercury and T is taken to he 273*09 + t, gives the vapour 
pressure of water more exactly and over a longer rang© of tempera¬ 
ture than any of those hitherto proposed. Similar formulae are 
given for carbon dioxide and ammonia, and in these cases also the 
agreement with observed values is satisfactory. B. V, S. 

The Saturated Vapour Pressures of Substances of High 
Atomicity. E. Amts (Gompt> rend., 1918, 167, 267—270. Com¬ 
pare this voL, ii, 294).—The formula given for compounds contain¬ 
ing more than eight atoms in their molecule is, where 
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and formula are given in the eases of pentane, hexane, 
heptane, and octane showing the variations of P with the reduced 
temperature r. The calculated values are in fairly close agree¬ 
ment with those observed by Young for these four hydrocarbons. 

W. G. 

Tli© Manipulation of Volatile Substances. 111. Alfred 
Stock (Ber., 1918, 51, 983—989. Compare A., 1917, ii, 442).— 
The following pieces of apparatus are described with diagrams, and 
an account is given of their applications. 

I. An improved form of gas-holder for substances which can be 
condensed by liquid air (ibid.). . 

II. (a) An arrangement for filling a tube with a gas or mixture, 
without exposure to the air, and sealing it, for example, a mixture 
of hydrogen bromide, monosilane, SiH 4 , and aluminium bromide, 
and (b) a simple device, “ vacuum tube 
opener,” for breaking the capillary of a 
sealed tube and leading off the gases it 
may contain without exposure to the 
air. 

III. A simple apparatus for analysing 
a gaseous mixture by measuring the 
pressure of the gas left uncondensed at 
different, temperatures, suitable for cases 
in which the uncondensable impurity is 
not more than 25%, and is, of course, 
insoluble in the liquefied gas. The con¬ 
struction of the apparatus is sufficiently 
clear from the annexed diagram, and it 
is used as follows. A suitable volume of 
the gas is admitted into the measuring 
tube over mercury, which is easily done 
without disturbing the column in the 
side-limb, this serving as a manometer. 

The open end is closed with a good 
stopper, and the constricted end is then immersed in the 
cooling bath, such as liquid air, and when the levels of the 
mercury columns are steady, the volume of the unabsorbed gas is 
read off and the pressure upon it found from the difference 
in the mercury levels. The temperature of the residual gas will 
not be uniformly the same as the initial gas, for part of it will be 
within the range of the cooling-bath. A sufficiently accurate 
correction may be made by noting the contraction in volume when 
the tube is filled with air and the constricted end is placed in the 
bath, the immersion being to the same depth, as in an actual 
analysis. Having now corrected the initial and final volumes, to 

the determination of the proportion of unabsorbed gas is 
simple. ' J. C. W, 1 

Thermochemical Studies. Daniel LagerlcJf (/. pr. Ghem 
1918, [ii], 97, 137—140).—As an extension of the earlier paper 
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(tills vol.j ii, 62), it is shown that if Zubow's experimental values 
are corrected by a divisor 1 ”00888 instead of 1*007, as suggested by 
Roth, the results thus obtained for w-hexane and n-octane are 
almost identical with those calculated by the author. D. F. T. 

The Characteristic Equation of Fluids. Pierre Weiss 
(Cowpf. rend., 1918, 167, 293—296. Compare this vol., ii, 291). — 
A mathematical discussion of the subject. W. G. 

The Characteristic Equation of Fluids. Pierre Weiss 

(Vonvpt . rend., 1918, 167, 364—366. Compare preceding abstract). 
—By combining the equation expressing the law of dilatation (Joe. 
cii.) and the general equation Il — n/v^ for the law of internal 
pressure, the characteristic equation of fluids becomes 
0' + a ‘l v *) (v - b )~{ RT , 

where a , b, 0 and r\ are constants, and ft is the constant of perfect 
gases. Very different combinations of these constants may occur 
for the same substance, but generally the values £ = 1 and v\ = 2 in 
the region of large volumes, and in that of high densities £ is great 
and the co-volume is small. W. G. 

The Molecular Condition of Alloys in the Crystalline 
State and its Relation with the Form of the Equilibrium 
Diagram. G. Masino (Bit. Zeitsch. Metailo., 1916, 9, 21—37; 
from Ghent . Zentr 1918, i. 703—704).—The idea of extensive dis¬ 
sociation in compounds which over a considerable range of con¬ 
centration are able to form mixed crystals with the two components 
is not opposed to* crystallographic or general considerations; indeed, 
from the point of view of the phase rule also, dissociation, is possible 
in the solid state with such compounds as opposed to compounds 
which are unable to form mixed crystals. A compound which is 
largely dissociated in the solid state and is capable of taking 
only small quantities of the components into solid solution can, as 
an independent crystalline entity, possess a slight solvent power for 
the components only over a small temperature interval in the 
immediate neighbourhood of the temperature boundary of its area 
of existence, for example, of the m. p. A highly dissociated com¬ 
pound which forms mixed crystals with its components over a wide 
range of temperature must also give rise to homogeneous mixed 
crystals over a large interval of concentration. If, however, the 
crystalline form of a compound possessing very limited miscibility 
is stable in the solid state over a wide range of temperature, the 
compound can be only slightly dissociated, and the extent of the 
possible dissociation is proportional to the breadth of the area of 
existence of the homogeneous crystals. It is thus possible from 
the equilibrium diagram to draw a conclusion as to the molecular 
condition of an alloy, but the decision concerns only the upper 
limit of the degree of dissociation; an extensive range of solubility 
in the solid state is not trustworthy evidence of extensive dissocia¬ 
tion. : 
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With compounds which are strongly dissociated in the solid state, 
the maximum in a fusion or transformation curve need not corre¬ 
spond with the composition of the compound, and the same limita¬ 
tion holds also for other properties, such as conductivity and its 
temperature-coefficients. The maximum (or minimum) under such 
conditions is only an indication of the existence of a compound. 
These deductions are not applicable to compounds which are stable 
o-ver a wide range of temperature without taking the components 
into solid solution. There is no symmetrical relationship between 
solubility curves and the curves of homogeneous equilibrium. 

D. E. T. 

The Artificial Coloration of Splierolites with Helicoidal 
Winding (Tartrates "and Hydrogen Malates). Paul Gaubert 
(Oompt. rend,, 1918, 167, 368—370).—The splierolites are easily 
obtained, artificially coloured, if a solution of the substance con¬ 
taining some rnethylene-blue is evaporated as a thin layer on a 
glass plate. The temperature and velocity of crystallisation have 
a great influence on the production of these spherolites. The 
methylene-blue is in the crystalline state in the spherolites. Good 
results were obtained with ammonium hydrogen malate and the 
hydrogen tartrates of sodium, ammonium, rubidium, and thallium. 

W. G. 

Chemical Studies on Physiology. V. “ Soluble'* and 
u Insoluble ' 1 Colloids, Genuine and Spurious Jellies^ 
Protoplasma and Cell Permeability. E. Herzfeld and R. 
Klinger ( Biochem . Zeitsch 1918, 88, 232—282). — A theoretical 
paper. The authors distinguish between “soluble” and “in¬ 
soluble” colloids. They assume that in all cases of solution the 
solute forms combinations with many molecules of the solvent, and 
solutions with all stages between molecularly dispersed and colloid¬ 
ally dispersed particles exist. The latter form “soluble” colloids. 
In contradistinction to these-, “ insoluble ” colloids exist, which owe 
their dispersion to the adsorption of substances on their surface 
with great affinity for water. To the latter class proteins belong. 
The view of the authors on these substances has been expressed in 
previous papers. Gelatin is regarded as a mixture of polypeptides 
polymerised by means of calcium salts. Jellies are formed from 
colloids with great power of combining with water, and come into 
existence when the whole of the water in the system is accumulated 
on the surface of the colloidal particles. Corresponding with the 
“soluble” and “insoluble” colloids are the “genuine” and 
“spurious”' Jellies, the former of which only are reversible. The 
authors discuss the application of their ideas to the problems of 
cell permeability and metabolism. 8. R. S. 

Chemical Equilibria is the Reduction and Cementation 
of Iron. Rudolf Schenck (Zeitsch, Elehtrochem,, 1918, 24, 
248—255).—A general resume,of work on the iron-carbon, iron- 
carbon monoxide, and similar equilibria, J. 2?. S« 
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Propagation of Flame through Tubes of small Diameter s 
William Payman and Richard Vernon Wheeler (T., 1918, 113, 
656—-666).—In continuation of previous experiments on the speed 
of the “uniform movement” during the propagation of flame in 
mixtures of methane and air, observations have been mad© with 
tubes of small diameter. The results obtained show the increased 
cooling effect of the walls of the tube as its diameter is decreased, 
in that the apparent limits of inflammability are narrowed con¬ 
siderably. It is also found that the speeds of the flames tend 
towards a constant value of about 35 cm. per second as the limit¬ 
ing mixtures are approached, and it is supposed that this represents 
the slowest speed at which continued propagation of flame (“ uniform 
movement ”) is possible in mixtures of methane and air. 

Experiments made on the propagation of flame through tubes 
open at both ends, the mixture of methane and air in the tube 
being ignited near one end of the tube, show that the distance 
travelled before vibrations are set up which lead to the extinction 
of the flame depends on the length and diameter of the tube and 
on the composition of the mixture. The distance increases with 
the length and the diameter of the tube and diminishes as the 
percentage of methane in the mixture approaches that correspond¬ 
ing with the maximum speed of propagation of the flame (9*5—10% 
methane). In consequence of these relations, it follows that a 
length of tube the diameter of which is small enough to prevent 
the passage of flame in the mixture which corresponds with maxi¬ 
mum speed of flame propagation may fail to do so when the 
mixture contains a smaller proportion of methane. 

Further experiments described have reference to the propagation 
of flame through short lengths of narrow brass tubes from vessels 
filled with inflammable mixtures. The explosion vessels, consist¬ 
ing of tubes 9 cm. in diameter and of different lengths, contained 
10% mixtures of methane and air. The mixture was ignited near 
the closed end, and the speed with which the flame reached the 
narrow brass exit tub© was varied by varying the length of the 
explosion tube. The results obtained with brass tubes from 4 to 
8 mm, in diameter, and with explosion vessels varying in length 
from 10 to 40 cm., show clearly that the increased speed of pro¬ 
pagation of the flame reduces considerably the protection which 
is afforded by the narrow brass exit tubes. H. M. D. 

Relative Activities of Methyl, Ethyl, and w-Propyl Iodides 
with Sodium a- and /?~Na phthoxides. Henry Edward Cox 
(T., 1918, 113, 666—674).—The rate of the reactions between the 
alkyl^ iodides and sodium and j8-naphthoxide in ethyl-alcoholic 
solution has been measured at 40°. For equivalent quantities of 
the reacting substances, the course of the reaction is satisfactorily 
represented bv the equation for a bimolecular change. The magni¬ 
tude of the velocity-coefficient increases, however, with the dilution, 
of the original solution. The coefficient for dilution v can be 
expressed; in the form log v. This equation holds for 
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ethyl and ra-propyl Iodides at least as far as *r = 40„ For methyl 
iodide, the relation holds up to t? == 10 in the case of sodium 
a-naphthoxide and to v~7 for the jS-naphthoxide. At higher dilu¬ 
tions, methyl iodide reacts more rapidly than would be expected 
from the empirical formula. 

The reactivity of the iodides" decreases with increase in the weight 
of the alkyl group. Sodium a-naphthoxide is more reactive than 
the ^-compound. * H. M. D. 

The Law of Action of Sucrase; Hypothesis of an Inter¬ 
mediate Compound. H. Colin and (Mlle.) A. Chaudun ( Cowpt . 
rend.) 1918 , 107, 338 — 341). — When the sucrose is in excess with 
respect to the sucrase, the weight x of sugar hydrolysed in a time 
t is proportional to the quantity of sucrase n and independent of 
the initial concentration a of the sucrose. The velocity of 
inversion, at first constant, diminishes until the excess of sucrose 
has disappeared, at which point the value of the quotient 
(dx [ dt) I (a — x) remains constant. If, on the other hand, the 
sucrase is In excess with respect to the sucrose, the rate of Inversion 
is proportional to a and independent of n, and the velocity of 
hydrolysis, constantly decreasing, is such that the quotient 
(dx/dt) /(a —x) remains constant throughout. These results are 
in accord with Brown’s hypothesis as to the formation of a com¬ 
pound between the sugar and the enzyme (compare T., 1902. 81, 
373). ' W. G. 

influence of Foreign Substances on the Activity of 
Catalysts. V- Experiments with Palladium Hydrosol in 
the Presence of the Hydroxides of Iron, Copper, and Zinc. 
C. Paal and Wili-ielm Hartmann (Ber,, 1918, 51, 894—906. 
Compare this vol., ii, 303).—Ferric hydroxide is peptised to a 
certain extent by sodium protalbinate, but the amount of iron 
taken up is lessened by the addition of sodium hydroxide. Freshly 
precipitated ferric hydroxide does not hinder the catalysis of mix¬ 
tures of hydrogen and oxygen by palladium hydrosol, protected by 
sodium protalbinate, nor does it suffer reduction under such con¬ 
ditions* 

Cupric hydroxide is taken up by sodium protalbinate to a fairly 
considerable extent, and free sodium hydroxide enhances the 
peptisation. More concentrated cupric hydroxide hydrosols than 
have hitherto been described can therefore be mad© (compare A., 
1906, ii, 358). Freshly precipitated cupric hydroxide lowers the 
activity of palladium hvdrosol towards hydrogen and oxygen mix¬ 
tures, but large quantities would be necessary to spoil the catalyst 
entirely. With colloidal cupric hydroxide, however, the activity 
of the catalyst actually increases for a time, but then' falls off 
rather rapidly., In both cases the falling off is not regular, for 
after some time a slight recovery sets in, followed again by further' 
loss of activity. 

Zinc hydroxide is also peptised by sodium protalbinate, ■ This 
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depresses the activity of palladium liydrosol during the first hour 
of an experiment to about half the normal, hut a remarkable 
recovery then sets in, and the catalyst actually becomes slightly 
more active than usual, although it still contains colloidal zinc 
hydroxide. J. C, W. 

Inhibition of Foaming. Critus H. Fiske (J. Biol Chem 
1918, 35, 411—413). —From a consideration of the manner of 
action of substances which inhibit foaming, the author draws the 
conclusion that the chief properties contributing to the efficiency 
of an organic liquid as a foam inhibitor are as follows: high surface 
activity, high surface tension, high interfacial tension, low solu¬ 
bility, and low volatility. A substance which possesses these 
characteristics is isoamyl valerate (or a mixture of this substance 
with A6amyl alcohol). To prepare the reagent, 28 c.c. of 
anhydrous isovaleric acid, 30 c.c. of isoamyl alcohol, and 1 c.c. of 
concentrated sulphuric acid are boiled together for one hour under 
a reflux condenser. The resulting ester is carefully freed from 
acid by shaking with sodium carbonate and then well washed with 
water. It may be used at once or after distillation. An altern¬ 
ative method of preparation is to oxidise iso amyl alcohol with 
potassium dichromate and sulphuric acid; the product contains 
some fsovaleraldehyde, which can, however, be removed by shaking 
with sodium hydrogen sulphite solution. 3EL W. B. 

A Simple Gas Generator. Bruck ( Ghem.-lechn . Woch., 1917, 
1, 246; from Chem . Zentr 1918, i, 690).—A small generator 
working on the sain© principle as Kipp's apparatus is constructed 
from a wide glass tube by fitting it internally near its closed end 
with a perforated shelf of rubber or similar material. The neck 
of the tube is fitted with a cork; through this passes a test-tube 
to which has been sealed concentrically a narrow glass, tube, 
this glass tube reaching through the shelf to the bottom of the 
wide, containing tube. For the generation of hydrogen, zinc 
is placed on the shelf and hydrochloric acid introduced at the 
mouth of the test-tube; the acid flows through the test-tub© and 
its extension into the end of the wider tube,, and then rises until 
it passes through the shelf to the zinc. B. F. T. 

Aspirator. J. M. Johlix (J. Bid . Eng. Chem 1918, 10, 632).— 
A large glass bottle, serving as the reservoir, is closed by a cork 
carrying three tubes; one of these is the inlet or outlet for the gas, 
another ds used as a siphon for emptying the water from the bottle 
when this is full, whilst water is admitted through the third tube 
so that the gas may be forced out. The water enters through a 
narrow jet in a wide tube fitted at the top of the third tube, the 
wide tube being provided with a side-tube which carries off any 
excess of water. W. P, S. 

Safety Valve. E. Rittenhouse (J. Ind. Eng. Chem,, .1918,10, 
633) .—A short length of glass tube has a small bulb at its lower 
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end and a narrow central tube is sealed to the inner wall and 
extends almost to the bottom of the bulb; a globule of mercury 
in the bulb seals the lower end of the central tube. When this 
piece of apparatus is inserted in a hole in ^ cork closing a flask, 
air may enter through the central tube, bubble through the 
mercury, and enter the flask through a small opening in the wall 
of the tube above the bulb. The valve is useful when ammonia 
is being distilled and absorbed in standard acid; air is admitted 
to the flask during any temporary .decrease in pressure in the latter, 
thus preventing the standard acid from being drawn into the flask. 
Vapours cannot escape through the valve outwards owing to the 
mercury rising in the central tube. W. P. S. 

Filtration, Apparatus. F. Hartel ( Zeitsch . Nahr. Gennsm 
1918, 35, 444—445).—An apparatus for filtration under reduced 
pressure consists of a rectangular specimen jar without a neck and 
having a square, overlapping lid. The jar is laid on its side, and 
in the upper side are bored two holes, one for receiving the stein 
of a funnel or Alter tube and the other a tube provided with a 
three-way tap and connected with a pump. The vessel (beaker, 
flask, etc.) in which the filtrate collects is placed in the jar beneath 
the stem of the funnel. The apparatus enables the filtrate to be 
collected directly in a vessel, in which it may be subjected to any 
further treatment, and transference from a filter-flask is avoided. 

W. P. S. 

Ultra-filtration of Small Quantities of Liquid by Centri¬ 
fugal Force. D. J. x>e Waard (Arch. Nearland . Physiol 1918, 2, 
530—533).—The apparatus consists of a thick glass tube about 
60 cm. long and 1 cm. bore separated from a similar tube, closed 
at its distal end, by a nickel disk pierced with openings about 
2 mm. in diameter. The membrane is placed on the disk, and then 
the* tubes are pressed firmly on to the disk by means of a screw cap 
and collars attached to the tubes. The -whole apparatus now 
resembles a test-tube divided into an upper and a lower portion 
by the disk supporting the membrane. A minute hole is pierced 
in the side of the lower tube just below the collar to allow of the 
escape of air. The liquid to be filtered is poured on the membrane, 
and the apparatus then placed in a centrifugal machine. If the 
number of revolutions per minute is about 3000, the filtration 
pressure is about 6 atmospheres per sq. cm. The membrane may 
be of animal origin, or prepared from celloidine or other material 
by Walpole’s method. During centrifugalisation, the lower tub© 
should be protected by an outer tube of copper, the intervening 
space being filled with oil. H. W. B. 

New Form of Ultra-filter. Sqme of its Uses in Bio¬ 
logical and Synthetic Organic Chemistry. Philip Adolph 
Kobbr (/. Atner. Chain. Soc., 1918, 40, 1226-—1230).—Quantita¬ 
tive dialysis has hitherto been impossible on account of the extreme 
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dilution of both filtrate and residue caused by the dialysing water. 
Through the discovery that all semipermeable membranes per- 
vaporate (Ember, A., 1917, ii, 295), the difficulties of ultra-filtra¬ 
tion by dialysis have been completely overcome. An apparatus, 
consisting essentially of a dialyser with automatic water supply 
connected by a siphon to a pervaporator, is figured and described. 
Its action depends on pervaporating both the clialysate and the 
diffusate solutions during dialysis, whereby quantitative dialysis 
is rendered possible. 

The author gives a few examples showing that in biological or 
synthetic work humus material or highly coloured by-products, 
which cannot be removed by charcoal, are rapidly or completely 
removed by' ultra-filtration. [See also J, Soc. Chem. Inch , October.] 

0. S. 

Device to ensure Tight Connections between Glass and 
Rubber Tubing. C. C. Kipling er (J. hid. Eng, Ghent , 1918, 10, 
631).—A piece of stout string is tied round the joint and is 
tightened by slipping a piece of metal wire between the string and 
rubber, and twisting the wire until the string is quite tight; the 
ends of the wire are then bent round the tube. W. P. S. 


Inorganic Chemistry. 


Enrichment ol Iodine during its Purification. Francisco 
Lenci (Boll, chim . farm., 1918, 67, 121—123).—In the purifica¬ 
tion of iodine, sublimation removes most of the cyanogen iodide, 
which sublimes first, and also the bromine and moisture, and 
sublimation in presence of potassium iodide gets rid of chlorine and 
bromine. Loss of iodine during the purification may be avoided 
by treatment based on the results obtained by Tarugi (this vol., 
ii, 203). [See, further, J. Soc. Chem. hid., 579 a .] T. H. P. 

The Theory of Transmission of Oxygen. Ed, Justin- 
Mueller (J. Pharm . Chim., 1918, [vii], 18, 17—18).—Certain 
metallic salts, particularly copper salts, behave as anaeroxydases, 
and the authors conclude that these substances have secondary 
valencies having^the power to take up oxygen and to transmit it 
at Once under suitable conditions. Anaeroxydases and copper salts 
behave alike in the oxidation of guaiacum resin in the presence of 
hydrogen peroxide. " W. P. S. 

Reduction of Sulphuric Acid hj Carbon Monoxide. Jail 
Milbauer (Chem, Zeit 1918, 42, 313—315).—At 250°, sulphuric 
acid is reduced by carbon monoxide according to the equ&tiop 
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J1 2 S0 4 + CO = C0 3 + S0 2 + H 2 0; about 25 mg. of sulphur dioxide 
are produced per hour when carbon monoxide is passed at the rate 
of 0*6 litre per hour through a layer of sulphuric acid 9*5 cm. in 
height. The reaction proceeds as long as the strength of the 
sulphuric acid does not fall below 91%, and is accelerated by the 
presence of certain catalysts, such as palladium, iridium, mercury, 
selenium, silver, gold, tin, etc. Platinum, osmium, and copper 
sulphate do not affect the rate of the reaction. W. P. S. 

Preparation and Testing of Pure Arsenions Oxide. 
Robert M. Chapin (J. Ind. Eng . Ghem 1918, 10, 522—524).— 
Ordinary arsenions oxide is boiled for about one hour with a 
quantity of water insufficient to dissolve the whole of it, the solu¬ 
tion filtered while hot, the filtrate concentrated until arsenions 
oxide begins to precipitate, and the solution again filtered. The 
separated oxide is tested for antimony by dissolving a portion in 
ammonia, adding hydrogen sulphide, boiling the mixture, and then 
cooling in ice-water; a turbidity is obtained if more than GT5% of 
antimony trioxide is present, and in such case the arsenions oxide 
must be treated further as described. The purification depends 
on the fact that antimony, if present, is absorbed almost completely 
by the solid arsenious oxide which remains undissolved in the 
aqueous solution. The final crystallisation of the pure arsenions 
oxide is best mad© from a slightly hydrochloric acid solution, and 
the product is then sublimed. [See, further, J. Soc . Ghem* Ind 
October.] ' W. P. S. 

Silicon Hydrides. V- Decomposition of Silicon Hydrides 
by Water. Action of Hydrogen Bromide on Monosilane. 
Alfred Stock and Carl Somieskx {Ber., 1918, 51, 989—996. 
Compare A., 1916, ii, 319; this voL, ii, 110, 111).—In the first- 
communication on the silanes, it was reported that they suffer 
decomposition into silicic acid and hydrogen when left for a few 
hours in contact with water. It is now found that this reaction 
is largely conditioned by the alkalinity of the glass apparatus, for 
in quartz vessels, or with slightly acidified water practically no 
change takes place during several days. 

This stability of the hydrides may be made us© of in analysing 
mixtures of the three gases, monosilane, hydrogen bromide, and 
bromomonosilane. The last-named gas reacts immediately with 
water to form the gas disiloxane and hydrobromic acid, thus; 
2SiH 3 Br-f H 2 0 = (SiH 3 ) 2 Q + 2HRr. After two or three hours, the 
new gas reacts further to give hydrogen, thus: (SiH s ) 2 04*H 2 0 = 
Si0 2 + 3H 2 . If the volume‘of the mixture is a c.c., the volume 
after the initial contraction is h c.c., and the final volume after 
the production of hydrogen is e c.c., then c-~h gives the volume 
of SiH s Br and a—b~-\{c — b) the volume of HBr. 

From the point of view of carbon chemistry, a remarkable reac¬ 
tion of the silicon hydrides has now "been discovered. Monosilane, 
for example, reacts very readily with hydrogen bromide in the 
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presence 01 aluminium bromide, according to the 'equations 

SiH 4 + HBr - SiH 3 Br + H a , SiH 4 + 2HBr = SiH 3 Bi\> + 2H a , etc. In 
one experiment, which is fully described, 207 c.c. of monosilane and 
188'8 c.c. of hydrogen bromide were heated for three hours at 100° 
in a sealed tube of 700 c.c. capacity, on the walls of which a little 
aluminium bromide had been deposited by sublimation, when 80*7 
c.c. of monosilane, 52*5 c.c. of SiTTgBr, and 67*8 c.c. of SiBdBr 2 were 
obtained from the product, practically all the hydrogen bromide 
having disappeared. This method is consequently better than 
direct bromination for the preparation of the lower bromides. 

The apparatus employed is described in another paper (see this 
vol.j ii, 853). T. ('. W. 

Melting Points of Cristobalite and Tridymite. 4. It 
Ferguson and II. E. Merwin (Amer. J. tfci., 1918, [iv], 46, 
417—426).—Cristobalite prepared by heating clear quartz, crystals 
for 144 hours at 1300—-1400° melts at 1710°£l0°. 

Tridymite grains selected from the cristobalite mass were con¬ 
verted into cristobalite at 1667—1677° without melting. Two speci¬ 
mens of natural tridymite (one from Nevada and one from Mexico) 
both melted sharply at 1670° ±10°, The results confirm those of 
Fenner (A., 1913, ii, 133), showing that the region of stability of 
cristobalite is above that of tridymite, [See., further, J . Soc. Oh cm. 
hid., 546 a .] ' A. B. S. 

A Supposed Fusion of Carbon by O. Lummer, M. La .Rosa 
( Gazzetta , 1917, 47, ii, 19—31).—The author criticises Lummer's 
conclusions (Vcrftiimgiing der Ilolile , etc., Braunschweig, July, 
1914), and directs attention to some of his earlier experiments. 

T. IL P. 

Residual and Extinctive Atmospheres of Flames, Thomas 

Fred Eric Rhead (J. Soc. Chem . 2nd., 1918, 37, 274- .-278t).-- 

Experiments have been made with the flames of a number of 
different gases to determine the amount of oxygen in (1) the u resi¬ 
dual atmosphere/ 5 that is, the atmosphere in which the flame, 
burning in a limited supply of air, becomes extinguished, and (8) 
the “ extinctive atmosphere/ 5 that is, the mixture of oxygen and 
nitrogen which is just unable to support combustion of the gas. 

The residual atmospheres of flames of the hydrocarbons methane, 
propane, butane, and pentane were found to contain from .15*6% 
to 16*4% of oxygen, the value increasing gradually with the mole¬ 
cular weight. For cyanogen,' the value found was 15*3%, for 
carbon monoxide 10*2%, and for hydrogen 5*7%. The oxygen con¬ 
tent of the residual or extinctive atmosphere depends primarily on 
the rate of diffusion of the combustible gas into the atmosphere and 
on the complexity of the combustion process. Hydrogen, with a 
high rate of diffusion, a simple reaction, and a high initial rate, of 
flame propagation in air, therefor© leaves an atmosphere with a 
low oxygen 1 content., ■ . 
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if or tile examination of the extinctive atmospheres, u novel ex¬ 
perimental method was devised, consisting in feeding a flame with 
a .mixture of air and nitrogen which could be varied at will with 
considerable nicety. The mixture which just extinguished the 
flame was taken as the extinctive atmosphere. The oxygen content 
in the case of the hydrocarbons methane to pentane was found to 
be practically constant at 16*3—-16*6%, with a constant speed of 
the gas stream and of the current of air-nitrogen mixture. It* was 
found, however, that the flame would continue to burn in an atmo¬ 
sphere containing less oxygen when the atmosphere was supplied 
at a greater speed. Coal gas behaves differently from a pure gas, 
on account of the widely different extinctive atmospheres of its two 
principal constituents, hydrogen and methane. Experiments on a 
mixture of these gases showed that in the presence of an atmosphere 
of low oxygen content the hydrogen burns preferentially. The 
methane under these conditions acts mainly as a diluent, and this 
accounts for the observation that in the case of coal gas the oxygen 
content of the extinctive atmosphere is diminished by increasing 
the speed of the gas stream. E. H. B,. 

The Ternary System—Sodium Sulphate, Ammonium 
Sulphate, and Water* The Utilisation, of Nitre Cake lor 
the Production of Ammonium Sulphate. Harry Medforth 
Dawson ( r L\, 1918, 118, 675—688).—An account is given of the 
c(]nilibriu m relations in the system Na. J 80.j-(NH 4 ) 2 S0 4 -lI>0 at 
temperatures between —20° and 100°. The characteristic features 
of the system, which are illustrated by diagrams of a somewhat 
novel type, are largely determined by the formation of the ternary 
compound Na»S0 lt ,(N'H l j) ii S0 4 ,41 : I 2 0, which may exist in contact 
with solutions at any temperature between —16° and 59-3°. Below 
—16°, the double salt, in contact with solution, is decomposed, with 
the formation of Glauber’s salt and ammonium sulphate*, and above 
59*3° it decomposes with the formation of the* anhydrous simple 
salts. Oilier invariant temperatures are —19*5°, at which 
Glauber’s salt, ammonium sulphate, and ice co-exist in equilibrium 
with saturated solution, and 26*5°, at which the saturated solution 
is in equilibrium with Glauber’s salt, anhydrous sodium sulphate, 
and the double salt. 

The curves which show the influence of temperature on the com- 
positio'fi of the solutions saturated with respect to two solid phases 
are distinguished by the fact that the solutions saturated with 
respect to Glauber’s salt and the double salt show a rapid diminu¬ 
tion in the ammonium sulphate concentration and a rapid increase 
in the sodium sulphate concentration as the temperature rises from 
— 16° to 26*5°. On the other hand, solutions saturated with respect 
to anhydrous sodium sulphate and the double salt show a decrease 
in the sodium sulphate concentration and a remarkably rapid 
increase in the ammonium sulphate concentration as the tempera¬ 
ture rises from 26*5° to 59*3°. 

Between -16° and 20°, the double salt is decomposed by water; 
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with, the separation of Glauber’s salt, and between 41*5° and 59*3 U 
it is similarly decomposed with the separation of anhydrous sodium 
sulphate. These intervals of temperature represent the lower and 
upper transition intervals. 

In virtu© of the considerable differences in the values of th© ratio 
of ammonium sulphate to sodium sulphate in the saturated solu¬ 
tions at high and low temperatures, it is possible to separate these 
salts by crystallisation under suitably controlled conditions. A 
method has been devised in which solutions of appropriate con¬ 
centration are cooled to a temperature of about —10°, when 
Glauber’s salt separates out, the mother liquors being subsequently 
evaporated at about 100° when pure ammonium sulphate is 
deposited until the ratio of ammonium sulphate to sodium sulphate 
in the hot solution has fallen to a value much smaller than that 
characteristic of the mother liquor from the crystallisation process. 

. H. M. D. 

Composition o! Lime-Sulphur Solutions» 0. B* Winter 
(/. 2nd. Eng . Ghent., 1918, 10, 539—545).—Lime-sulphur solution 
which has been prepared from ordinary commercial lime and 
sulphur, and has been kept for several days, does not contain 
any appreciable amount of hydrogen sulphide, calcium hydro- 
sulphide, calcium hydroxyhydrosulphide, or the corresponding salts 
of other metals; free calcium hydroxide is not present. When, 
however, an excess of lime has been used in preparing th© lime- 
sulphur solution, or when the latter has been diluted with lime- 
water, free calcium hydroxide may b© present for a time, but 
gradually disappears. The addition of magnesium sulphate to 
lime-sulphur solution produces a slight increase in the monosulphide 
sulphur and sulphide sulphur contents, whilst the thiosulphate 
sulphur content is not affected; the magnesium replaces calcium, 
magnesium polysulphid© being formed and calcium sulphate 
crystallising from the solution. Free, sulphur does not appear to 
be present in lime-sulphur solution, and any sulphur which 
separates is derived from th© higher polysulphides. The orange- 
red crystals which separate from concentrated lime-sulphur solu¬ 
tion have the composition 2Ca0,CaS 3 ,llTL>0, but it is improbable 
that they exist in this form in the solution. [See, further. J\ Soc. 
Ghem . hid., October,] w/P.,8. 

Influence of the Temperature of Burning on th© Rat© ol 
Hydration of Magnesium Oxide. Edward dk Millk Camjpukm, 
{J.hid. Eng . Ghem., 1918, IO, 595—596).—When magnesite is 
ignited at or below 1100°, the resulting magnesium oxide, when 
immersed in water, is hydrated completely within three months; 
if the^ ignition is made at 1450°, only 70% of the magnesium 
oxide, is hydrated in six years. These results show that materials 
containing free magnesium oxide, iff ignited at temperatures 
approaching that used in the production of Portland' cement, will 
not he hydrated completely, even when immersed continuously in 
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water, until after the lapse of twenty years or more. [See, further, 
J. Soc , Chem, hid., October.] * W. P. S. 

The Ternary Systems Lead-Bismuth-Silver and Lead- 
Gold-Silver. Masaharu Goto (J. Coll. Eng , Tokyo, 1918, 9, 
63—-114).-—In the system lead-gold-silver, no ternary eutectic 
occurs. The temperature of the eutectic falls continuously from 
350° for the lead-silver alloys to 208° for the lead-gold ones. The 
presence- of gold reduces the- power of silver of holding lead in solid 
solution. No compound is present. In the lead-bismuth-silver 
system, a ternary eutectic occurs containing O'2% A g, 43*6% Pb, 
and 56*2% Bi, which melts at 120°. Solid solutions occur in a 
narrow area around the silver corner of the diagram. F. 0. Th. 

Compounds of Lead Fluoride and Chloride with. Lead 
Phosphate,, M. Amadori (Atti B. Accad . Lincei, 1918, f v ]* 27, i, 
143—148).—The results obtained in the thermal study of the 
system lead fluoride-lead phosphate (A., 1913, ii, 216) were 
vitiated, owing to the presence in the phosphate both of a slight 
excess of lead oxide and apparently also of traces of another sub¬ 
stance the nature of which was not determined. The examination 
of this system has now been repeated, the lead phosphate used being 
prepared from the calculated quantities of lead oxide and pyro¬ 
phosphate, the hitter itself being obtained by precipitation of lead 
nitrate with disodium hydrogen phosphate. The results show that 
fused mixtures of lead orthophosphate and fluoride form, on 
solidification, the compound Pb n (P0 4 )o,PbF.>, which solidifies at 
1098°. This compound and the analogous chloropyromorphite, 
Pb*<PO.,VPbCl Kl solidifying at 1156°, correspond in composition 
with the mineral pvroworphite and undergo no transformation 
during cooling. Each of these compounds exhibits little if any 
miscibility with its components, T. H. P. 

Action of Hydrogen Sulphide on Mercuric Bromide. 
Giambattista Franokscut (Boll. Mm. farm., 1918, 47, 221—223). 
—The addition of a few drops of an alcoholic solution of hydrogen 
sulphide to an alcoholic solution of mercuric bromide produces 
slight mil It mesa, mercurous bromide and sulphur being formed: 
!T ? S 4- 2!TgBr,»«TTg«Bn» * S + 2HBr. Addition of a greater pro¬ 
portion, but not an excess, of the hydrogen sulphide solution causes 
the precipitation of the canary-yellow double salt, 

2HgSJ”JgBm (?HgfS*HgBr]o), 

whilst when excess is added, black mercuric sulphide is precipitated. 
Th© successive reactions are represented by th© equations: 

fn TToS 4- STTgBr*—TTgoBro + 8 + 2 HBr; (2) B^ + 3HgoBr, + BS« 
2(2HgS,UgBr t >) 4* 2HBr; (3) H 2 S + HgS,HgBr, = 2Hg8 + 2HBr. 
b , ’ " ' “ 1 T. H. F. 

r Recovery of Molvhdic Acid, W. H. Lynas (Met. and Chem. 
Eng., 1918,' 169),—The following method is suggested for recover- 
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ing molybdic acid from the filtrates from phosphorus estima¬ 
tions. To the boiling filtrates from 3500 c.c. of ammonium 
molybdate solution, 200 grams of commercial sodium phosphate are 
added. The precipitate" is washed by decantation and dried on a 
sand-bath; it is then dissolved in ammonia and the phosphorus 
precipitated by the addition of magnesium nitrate solution ami 
filtered. The volume of the filtrate is made up to 3500 c.c. by the 
addition of 1900 c.c, of 1:1 nitric acid. [See, further, J. A or, 
Ohem, I ml,, October.] F. O. Th. 

Bismuth Tellurides. II. M. Amador i (A Hi B. Accad, Limed , 
1913, [v], 27, i, 131—134, Compare A., 1915, ii, 783).—The 
author has subjected to- thermal investigation that part of the 
Bi-S-Te system comprising the compositions of other natural 
sulpho-tellurides, that is, Bi-Bi 2 Te a “-Bi 2 S a . It is found that the 
single components, BI, BinS 3 , and Bi 2 Te {} , and the compound, 
Bi s S 3 ,Bi 2 Te 3 , separate out from fused mixtures either in the pure 
state or in simple eutectic mixtures; there is no formation of new 
compounds and no miscibility relationships between, these sub¬ 
stances. No phenomena are observed which are attributable to 
the formation of substances analogous to tetradimite, grunlingitc, 
or joseite.* T. II. P. 


Mineralogical Chemistry. 


Anhydrite in the Boulders carried by the Lava of 
Stromboli. G. Ponte (Atti B. Accad. Lined, 1017, |VJ, 26, ii, 
348—350),—Tlie mineral lias the percentage composition : 

CaO. SO,,. BaO. SrO. SiO,. Fo„0 :l . 

42-09 37-79 0-04 0-06 traces 0-02 

R. V. S. 


Analytical Chemistry. 


Calculation of Analytical Results. J. Grossfemi (Ohem. 
Zeit., 1918, 42, 389—391).—Tables are given showing the equi¬ 
valents _ and analytical factors of a large number of elements, 
inorganic compounds, organic compounds, and acids, sugars, 
alkaloids, etc, p g 
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Graphic Methods of Analysis. Hans Gradknwitz (Ghem. 
Zcit., 1918, 42, 368). — The system of curves suggested 

previously by the author (this voL, ii, 245) merely indicates the 
application of this method of analysis; no claim is made for 
priority or for the particular trustworthiness of the diagrams given. 

"W. IhS. 

Graphic Methods of Analysis. Wa. Ostwald (Ghem. Zeit 
1918, 42, 367—368).—The author recommends the use of Gibb’s 
triangular scheme for plotting the curves employed in the estim¬ 
ation of the composition of ternary mixtures; this system is simpler 
and more trustworthy than that described by Grademvitz (this 
vo 1., ii, 245, and preceding abstract). W. P. S. 

Us© of the Dipping Refractometer. Wyatt W. Randall 
(-/. hid. Encj. Ghem., 1918, 10, 629—630).—In using the immersion 
refractometer, the author has found that the temperature of the 
liquid under examination rises slightly when the metal cup contain¬ 
ing the liquid is attached to the instrument, probably due to the 
conduction of heat from the air to the cup through the metal parts 
of the instrument. Untrustworthy readings are therefore obtained. 
This heating does not take place when small beakers are used in 
place of the metal cups. W. P. S. 

New Form of Colorimeter. Joseph C. Rock and Stanley 
It. Benedict (J. Biol . Ghem. , 1918, 35, 227—230).—The new 
colorimeter differs from the Duboscq instrument in having only 
one plunger, the light from a mirror being thrown partly through 
the glass containing the liquid, the colour intensity of which it is 
required to measure, and partly through a cell containing a known 
depth of liquid of standard colour. IT. W. B. 

Use of the Interferometer in Gas Analysis. F. M. Seibert 
and W. O. 11 a tt pete it (U.S. Burma of Mine .,?, Tech. Paper, No. 185, 

1918, 18 pp.)..A description of the application of the Rayleigh 

interferometer to gas analysis, especially in special work necessi¬ 
tating frequent analyses. Using a gas chamber 1 metre long, the 
precision is equivalent to the ordinary volumetric gas analysis 
made over mercury. 

The accuracy of the measurements depends largely on the length 
of the gas chambers, and the refractive index must be measured 
with great precision for accurate work. The percentage error made 
in determining one component of a mixture depends also on the 
choice of a comparative gas, and it is found better to calibrate the 
instrument empirically against some exact analytical method. 

In order to obtain an accuracy of 0*02%,, when using as a gas of 
comparison the gas that predominates'in the mixture, the absolute 
refraction' coefficients should differ by about 0*0001; therefor© the 
greater the difference of the coefficients of absolute refraction, the 




ii. 368 ABSTRACTS OF CHEMICAL PAPERS. 

greater Is the accuracy of the method. The gases compared must 
be dry and at the same temperature, [See, further, J * floe. Ghent . 
Ml, 608 a.] C. A, XL 

Electrical Conductivity Recorder for Salinity Measure¬ 
ments . E. E. Weibel and A. L. Thukas (J. huh Eng, Ghent ., 
1918, 10, 626—627).—The apparatus described gives a continuous 
record of the.' salinity or density of a solution by the measurement 
of its electrical conductivity; it may be used for the concentration 
of brines and other salt solutions, and also many other substances 
the composition of which is constant during changes in concentra¬ 
tion. Two electrolytic cells are used and" are connected with a 
suitable alternating current galvanometer and a recorder. 
Temperature compensation is effected by placing both cells, which 
are in the two arms of a Wheatstone bridge, in a uniform tempera¬ 
ture-bath or directly in the solution under examination. 

W„ F. 8. 

A New Physico-chemical Volumetric Method* Rhnk 
Dubrisay (Ann. CMm 1918, [ix], 9, 25—48).—The method 
described for determining the acidity of a solution is based on the 
observation and measurement of the tension at the surface of 
separation of two non-miscible liquids. A definite volume of 
vaselin oil mixed with 2% of oleic acid is allowed to flow slowly 
into a known volume of the liquid under examination from a jet 
just plunged into it, and the number of drops formed is counted, 
This is repeated after the addition of known volumes of standard 
alkali, and it is found that there is a sudden rise in the number of 
drops formed at the point of neutralisation. The vaselin• oil may 
be replaced by a solution of stearic acid in benzene. W. G. 

Decanting. H. Tilusch (J. ML Eng. Ghem 1918, 10, 631),-. 

The time required for a precipitate to settle is shortened consider¬ 
ably if the test-tube is inclined at an angle of 45°, W. P. S, 

Neutralisation of Hydrogen Peroxide by Sodium Borate* 
■J- Cambe and H, Diacono (J: Pharm. CMm., 1918, [vii], 18. 
12—17).—The presence of small quantities of hydrofluosilioie acid 
or ■ hydrofluoric acid in hydrogen peroxide inhibits the formation 
of a red coloration when the peroxide is treated with phenol* 
phthalein and an excess of sodium 'borate; freshly prepared 
hydrogen peroxide, which contains w active oxygen,” also fails to 
give a red coloration when treated with an excess of sodium borate 
in the presence of phenolphthalein. Other indicators are not 
affected by the above-mentioned substances. >■ W. P. g 4 

Estimation, of Chlorine in Presence of Silicates. G, 
BRUHtrs (ZeiUch. angew . Ghem., 1918, 31, [i], 156),—In estim- 
ating chlorine in mixtures containing silicic acid, it is unnecessary 



ANALYTICAL CHEMISTRY. 


ii. 369 


to render the silica insoluble and separate it by nitration. Mohr’s 
method of titrating the chlorine with silver nitrate is trustworthy 
provided that the liquid be made neutral to phenolphthalein by 
means of nitric acid, and any gelatinous silicic acid be finely dis¬ 
tributed throughout the liquid. C. A. M. 

Source of Error in Bunsen's Method for the Estimation 
of Peroxides, Chlorates, etc. E. Rupp (. Zeitsch . anal. Ghent 
1913, 57, 226—-230).—When manganese dioxide, potassium 

chlorate, etc., are estimated by distilling the substance with hydro¬ 
chloric acid, collecting the distillate in potassium iodide solution, 
and titrating the liberated iodine, the results obtained are from 
0*5% to 2% too low. The error varies with the conditions of the 
distillation, and is due to reaction between chlorine and water 
vapour, hydrochloric acid and oxygen being formed. .Fairly trust¬ 
worthy results are, however, obtained if potassium iodide is added 
to the distillation mixture and the iodine then distilled, collected, 
and titrated. In some cases, where the hydrochloric acid is too 
concentrated, iodine in small amount is liberated from the 
potassium iodide by the* action of the acid. W. P. S. 

Estimation of Sulphuric Acid and Barium as Barium 
Sulphate. Z. Karaoglanow {Zeitsch. angew. Ghent., 1918, 31, 
160).—A criticism of an investigation recorded by Winkler 
{Zeitsch. angew . Chem., 1917, 30, 301—303) on the gravimetric 
estimation of sulphuric acid and barium. The author has shown 
recently (this vol., ii, 47) that potassium salts influence the results, 
and that the presence and concentration of the hydrochloric acid, 
the time of precipitation, temperature, all have an effect on the 
precipitation of the barium sulphate. There is no evidence that 
barium hydrogen sulphate is formed* during the precipitation^ 

The Microchemical Estimation of Nitrogen. Ivau Bang 
(. Biochem . Zeitsch 1918, 88, 416—419).—A reply to some 
criticisms of Schollema and Hitterschy (ibid., 1917, 84, 354, 371). 

' S. B. S. 

Use of Sodium Sulphate in"theJKjeldahl-Guiming Method. 
C. T. Dowell and W. G. Fbiebeman (J. 2nd, Eng . Chem,., 1918, 
10, 599—600).—The authors find that sodium sulphate (either 
anhydrous or an equivalent quantity of the crystallised salt) is as 
effective as is' potassium sulphate in the digestion* part of . the 
Kjeldahl-Gunmng method, W. P. 8* 

Estimation of Ammonia in Urine. A. Leol&be (Compt, 
rend. soc. hid., 1917, 80, 959—962; from Physiol. Abstr., 1918, 
3, 262).—By distilling urine with lithium carbonate, ammonia is 
rapidly and quantitatively liberated. The hydrolysing' action on 
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urea aiid amino-acids is slight, so that only a small correction is 
necessary. S* B. S. 

Ammonia and Nitric Nitrogen Estimations in Soil Extracts 
and Physiological Solutions. B. S. Davisson (J. jM. JStogr. 
Ghent., 1918, 10, 600—605).—Ammonia nitrogen is estimated by 
the aeration method at the ordinary temperature in the presence of 
magnesium oxide or sodium carbonate; the ammonia is absorbed 
in acid towers, and the contents of the latter are distilled sub¬ 
sequently with magnesium oxide in the usual way. The residual 
liquid in the aeration flask is then acidified with sulphuric acid, 
heated, cupric hydroxide added, the mixture filtered, the filtrate 
boiled for thirty minutes with the addition of sodium hydroxide, 
and the nitrate reduced with Devarda’s alloy, the resulting 
ammonia being estimated by distillation. [See, further, J, Soe . 
Ghem. 2nd,, October.] W. P. S. 

The Estimation of Nitrites. F. Pieneht ( Compt . rend,, 1918, 
167, 366—367).—The method is based on the reaction NaN0 2 + 
2HI=NaI + I + N0 + H 2 0. Three flasks, (1) containing 50 c.c. of 
4% potassium iodide, (2) containing 10 c'.e. of A-sulphuric acid, 
(3) containing the solution of the nitrite, are connected in the 
order mentioned, and carbon dioxide passed through them until 
all air is displaced. The contents of (1) are then driven over into 
(2), and this mixture in turn into (3). Ten c.c. of a 20% solution 
of ammonium carbonate are then added, and the free iodine 
titrated by means of A/70-arsenious acid, of which 1 c.c. =0*2 mg. 
of nitrous nitrogen. Care must be taken to avoid the entrance of 
oxygen into flask (3) until the liquid has been made alkaline by 
th© addition of the ammonium carbonate. W. G. 

Colorimetric Estimation of Phosphoric Acid in Potable 
Water. P. N. van Eok (Pharm. Weekblad , 1918, 55, 1037 — 1040). 

.-The hydrazine sulphate employed in EieglePs colorimetric 

method for estimating phosphoric acid can be replaced by stannous 
chloride, the same blue coloration being produced. A. J. W. 

Estimation ol Zeolitic Silicic Acid in Soils. K. K. 

Gebroitz ('Re-print , pp. 400—406).-.The method commonly used 

in Russian laboratories for the estimation in soils of so-called 
zeolitic silicic acid, that is, silicic acid liberated when the soil is 
treated with concentrated hydrochloric acid in the hot, is tedious, 
and the author now describes a new method, which is rapid and 
does not necessitate the use of large platinum dishes. The results 
obtained by this method approximate closely to those given by the 
old method. T. H. P. 

Pressure Method for the Estimation of Carbon Dioxide 
in Carbonates. W. H. Chapin (J. 2nd. Eng . Ghem,, 1918, 10, 
527—529).—The carbonate is dissolved in dilute hydrochloric acid 
contained in a flask of known capacity; the flask is, provided with 
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a small mercury manometer, and the weight and percentage of the 
carbon dioxide are calculated from the change in pressure. [Bee, 
further, ,/. Soc. Chew, Ind October.] " W. P. B. 

The Kisulphate Method of Estimating Radium. Howard 
H. Barker (J. Ind. Eng. Ghem 1918, 10, 525—527).—In this 
method, the mineral is fused and boiled with a mixture of sodium 
and potassium hydrogen sulphates, and the emanation is passed 
into the ionisation chamber of an electroscope. Readings of the 
rate of discharge are made three hours after the introduction of 
the gas. When the mineral under examination contains thorium, 
the gas cannot be transferred directly to the electroscope during 
fusion, but must be collected in a gas burette to allow the thorium 
emanation to decay, [See, further, J. Soc. Ghent. Ind., October,] 

W. P. S. 

Methods of Estimating Potassium. A. VOrthexm (Ghem. 
Weekblad , 1918, 15, 827—842).—A critical survey of the literature 
of the estimation of potassium. A. J. W, 

Estimation of Zinc in Zinc Dust, L. A. Wilson (Eng. and 
Min, J ., 1918, 106, 334—336).—A sample of zinc dust with 
ferrous sulphate and a piece of platinum foil are placed in a small 
conical flask connected through a three-way tap with a measuring 
tube. The whole system is then filled with liquid saturated with 
hydrogen at the temperature of experiment, the flask and con¬ 
necting tube containing water and the measuring tube 10% 
sulphuric acid. The addition of sulphuric acid through a separating 
funnel causes evolution of hydrogen, and if any fine particles of 
zinc are carried over, solution is completed by the acid in the 
measuring tube. Finally, water is run through the separating 
funnel to force the hydrogen into the measuring tube, and. after 
levelling, the volume is read off and corrected. 0. A. K. 

Microchemical Reaction for Manganese, J. B. Menke 
(Ghem, Wcekhlad, 1918, 15, 868- -869),—-A drop of ammonia con¬ 
taining cyanurie acid gives with .manganese sulphate a precipitate 
of manganous hydroxide'. After a few minutes, or immediately on 
boiling, colourless, unstable needles of high polarising power separate 
from the mixture. A. J. W. 

Rapid Method for the Estimation of Iron in small 
Quantities of Blood- Louis Berman (J. Biol, Ghem., 1918, 35, 
231—-236).— The iron held in combination in the blood is liberated 
by the action of concentrated hydrobroinic acid, whilst the organic 
matter is destroyed by potassium permanganate and the iron 
simultaneously oxidised to the ferric condition. The resulting 
solution is mixed with a solution of ammonium thiocyanate in 
water and acetone, and the colour compared with that of a standard 
iron solution similarly treated. The ordinary ashing process is 
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thus eliminated, and the estimation requires only 01)40 c.c. of 
blood, and may be completed in ten to fifteen minutes. 

H. W. B. 

Estimation of Chromium [in [the ^Presence of Iron* K. 
Schoelemmee {Collegium., 1918, 145—149).—Iron salts must he 
removed previous to the estimation of chromium by means of thio¬ 
sulphate. The solution is treated with hydrogen peroxide, heated, 
then cooled, and reoxidised by the addition of a further quantity 
of hydrogen peroxide; the ferric hydroxide is collected, dissolved 
in acid, twice oxidised with hydrogen peroxide, again collected, 
and the filtrate added to the first filtrate. The chromium is then 
estimated in the solution. A further treatment of the ferric 
hydroxide with hydrogen peroxide may be necessary if much iron 
is present. W. P. S. 

Analysis of Molybdenum Ores containing Copper™ W. 
Hoepenee and 0. Binder (Chem. Zeit 1918, 42, 315).—Small 
quantities of copper in an ammoniacal solution of molybdic acid 
cannot be precipitated by the addition of ammonium sulphide, 
since copper is soluble to the extent of 0*015 gram (or more) per 
100 c.c. of the sulphide solution. To effect the separation of the 
copper, the ammoniacal solution should be acidified witli sulphuric 
acid and the copper deposited electrolytically after the addition of 
nitric acid. W. P, S. 

llsemannite. H. F. Tancy (Met. and Chem. Eng., 1918, (186).— 
Ilsemannite is a blue compound of molybdenum soluble in water 
to which the formula Mo0 2 ,4Mo0 3 ,6PI 2 0 is usually given. The 
molybdenum, occurring as MoO.>, may be determined by extracting 
the ore with hot water, adding to the extract 25% by volume of 
hydrochloric acid and its own bulk of ether. The mixture is 
shaken and the layers separated, the aqueous layer being again 
treated with ether and the ethereal solutions combined. This 
ether extract is washed ten times with 10 c.c. of hydrochloric acid 
diluted with 25 c.c. of water to remove iron. The blue compound 
is titrated with F /100-permanganate in a sulphuric acid solution. 
The total molybdenum present is determined by fuming the solu¬ 
tion with strong sulphuric acid, diluting it with water, and adding 
sodium hydroxide. A precipitate of the hydroxides of manganese 
and iron is filtered off, the filtrate acidified with 2*5% sulphuric 
acid, and passed while hot through a Jones reductor. F. O. Th. 

Estimation of Tungsten and Vanadium in the Presence 
of Titanium. G. Fenner (Chem. Zeit ., 1918, 42, 403),—To 
separate tungsten from titanium in a mineral, the latter is fused 
with sodium peroxide, cooled, the fused mass boiled for a few 
minutes,with water,, and the solution then filtered; the titanium, 
remains insoluble, whilst the tungsten passes completely into the 
filtrate. ' This method cannot be used for the separation of 
vanadium from titanium, since the greater part, if not all, of the 
vanadium remains insoluble. In this case, the mineral, after silica 
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has been removed by treatment •with hydrofluoric acid and 
sulphuric acid, is fused with sodium pyrosulphaie, the fused mass 
dissolved in dilute sulphuric acid, the solution filtered, and the 
filtrate treated with hydrogen peroxide until a distinct coloration 
has developed, an excess of the; peroxide- being avoided. 
Ammonium fluoride is then added; this destroys the yellow colour 
of the titanium compound, but does not affect the reddish-brown 
colour of the vanadium compound. After the yellow colour due to 
iron salts has been removed by the addition of phosphoric acid, 
the vanadium is estimated colorimetrically, using a standard pre¬ 
pared under the same conditions and as far as possible with the 
same quantities of reagents. W. P. S. 

Quantitative Analysis of Vanadium Compounds with 
the Aid of Carbon Tetrachloride* Paul Jannasch and Henry 
E. Harwood (J. pr. Ghent., 1918, [ii], 97, 93—137).—The appli¬ 
cation of carbon tetrachloride as a reagent for quantitative analysis 
(Jaimasc.h and others, A., 1913, ii, 876; 1910, ii, 1076; 1909, 
ii, 728, 767; 1908, ii, 685; 1907, ii, 884) is extended by its use for 
the estimation of vanadium in its compounds. The vanadium 
compound in a silica boat enclosed in a silica tube is heated in a 
current of carbon dioxide and carbon tetrachloride vapour, the 
resulting vanadium chlorides being collected by passage into dilute 
nitric acid and water successively. The vanadic acid solution thus 
obtained is reduced to vanadyl sulphate, the amount of which can 
then be estimated volumetrically with potassium permanganate. 
[See also J. Soc . Ghent. Incl, October.] D. F. T. 

Application of Rapidly Rotating Metallic Reductors in 
the Estimation of Vanadic Acid. F, A. Gooch and W. Scott 
(Amer. J . ScL, 1918, [iv], 46, 427—436).—The reduction of 
vanadic acid in the presence of dilute sulphuric acid may be effected 
quickly by the aid of rapidly rotating anodes of silver or copper 
in an electrolytic cell or by a rapidly rotating cylinder of zinc, 
over-reduction being corrected by the addition of silver sulphate, 
which automatically forms vanadnpn tetroxide. The completion 
of the reduction is Indicated by the appearance of precipitated 
silver in the solution. The reduced liquid is boiled to coagulate 
the silver, filtered, diluted, again heated to boiling, and titrated 
with potassium permanganate. The correction applied is variable 
when an electrode of commercial copper is used, but an electrode 
of silver plated with copper from a solution of copper sulphate, 
free from iron, is satisfactory. 'When zinc is the reducing agent, 
the results are comparable only if the volume and temperature of 
the solution, the relative size of the zinc cylinder, and its rate of 
rotation are kept constant. A. B. S. 

Electroanalysis of Bismuth without Platinum Electrodes™ 
Pelayo Pooh (Anal. Fis , Quim ., 1918, 16, 520—533). — An account 
vol. cxxv* ii, ' 18 
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of experiments on the estimation of bismuth in solution in nitric, 
tartaric, sulphuric, and acetic acids, and in ammoniaca! solution. 
-In each case, the estimation was carried, out with platinum elec¬ 
trodes, with a platinum anode and a copper cathode/ with a 
platinum cathode and.an iron or graphite anode, and with a copper 
cathode and an iron or graphite anode. ' A. J. W. 

The Copper Method for Estimating* Glycerol, ' F. L. Weiss 
{Glum. Weekblad , 1918, 15, 862—868).—There is im compound of 
copper and glycerol of constant composition, but the proportion of 
copper depends on four factors: (1) The proportion of glycerol 
in the solution, the amount of copper increasing with the glycerol. 
(2) Any rise of temperature, which lowers the proportion of 
copper, especially in very dilute solutions. (3) The degree of 
dilution of the liquid. (4) The concentration of the free alkali, 

A. J. W. 

The Estimation of Phenol in “ Cresylic Acid/ 8 J. J. Fox 
and M. F. Barker (/. Soc. Chetn. hid 1918, 87, 265—26St).-- For 
the estimation of phenol in commercial 4 cresylic acid ; by the method 
previously described (A., 1917, ii, 513), a number of additional 
details are given. In place of ether, benzene may be used for 
getting rid of tar oils and bases, but since benzene is obstinately 
retained by the solution of the tar acids in sodium hydroxide solu¬ 
tion, this solution must b© heated sufficiently strongly before 
acidification to expel all the benzene. Benzene may also be used 
in place of ether to extract the tar acids after acidification, the 
washing and drying being carried out as described before. The 
neutral oils and bases may also be removed by dissolving the tar 
acids in sodium hydroxide solution and steam distilling, but care 
must b© taken that the sodium hydroxide is in sufficient excess to 
prevent any tar acids, particularly o-cresol, being carried over 
with the steam. 

A short method has been devised for determining whether a 
sample of f cresylic acid J contains more than about 5% of phenol. 
The dried tar acids are fractionally distilled in the standard appar¬ 
atus described, and the fraction distilling up to 210° is collected and 
redistilled. The portion boiling up to 202° is collected, and if this 
is,less than 5% the sample is satisfactory. If it is more than 5%, 
it is again distilled, and the fraction boiling up to 195° is collected 
and the phenol estimated by a specific gravity determination. 

A bibliography of papers dealing with phenol and cresol estim¬ 
ations and separations is appended. E. II. R. 

Chemical Diagnosis of Picric Jaundice. Possible Simu¬ 
lation . of Bil© Pigments in the Urine, ' Domenico Ganassini 
{Boll. chim. /arm., 1918, 57, 161—167).—The author describes 
methods of detecting the simulated catarrhal jaundice 1 caused by 
the ingestion of picric 'add by individuals (in Italy) wishing'to 
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escape military service, these methods being modifications of Le 
Milhouard's reaction {Premc medical., 1916, No. 27, 475), the tri- 
aminophenol reaction (compare Rodillon, A., 1915, ii, 805), and 
Berrien’s diazo-reaetiou (1'rexse 'medical., 1915, No. 35, 285) for 
the detection of picric acid derivatives in the urine. It is pointed 
out that Le Mitbouard’s reaction is given also by Martius-ye-llow 
and by naphihoLyellow S, the latter being a harmless colour allow¬ 
able in food products; these colouring matters do* not, however, 
respond to the other two reactions mentioned. 

Only in exceptional cases of picric jaundice may the picramic acid 
in the urine he accompanied by bile pigments, this being so- especi¬ 
ally when large doses of picric acid have been ingested. It is found 
that the possibility exists of simulating the presence of bile pig¬ 
ments in a urine which does not contain them, for instance, by 
addition of either a pinch of anfcipyrine mixed with a trace of 
alkali nitrate or a very small quantity of Congo-red; a method is 
given for detecting this fraud, which may be practised to- render 
the jaundice more certain. T. II. P, 

Identification and Estimation of Potassium Gnaiacol- 
sulplionate* Samuel Pat,kin (J. Ind. Eng. Chum., 1918, 10, 
610—612).—-Potassium guaiacoIsulplionate as used in medicine is 
usually mixed with gums, resins, alkaloids, etc. To detect the 
presence, of the sulphonate, the sample is treated with, dilute hydro¬ 
chloric acid, filtered, and a portion of the filtrate tested for sulphates 
before and after oxidation with sodium peroxide (in the aeid 
solution); any increase in the quantity of sulphate after oxidation 
indicates the presence of a sulphonate. Another portion of the 
filtrate is rendered alkaline and treated with a drop of diazotised 
p-nitroaniline; a dee}) red coloration, changing* to yellow when 
acidified, denotes the presence of guaiacolsulphonate. In the 
absence of much organic matter, a portion of the sample may be 
distilled with the addition of phosphoric acid, and sodium chloride ; 
the filtrate gives a, green coloration with ferric chloride, and, when 
rendered ainmouiacal, reduces silver nitrate. Potassium guaiacol- 
sulphonate may be estimated from, the amount of sulphuric acid 
formed when it is oxidised by repeated evaporation' with bromine 
and nitric acid, W. P, S. 

Estimation of Acetic Acid by Distillation with Phosphoric 
Acid™ W. Faitoute Munn (J. Ind. Eng. Ghem 1910, 10, 
550—552).—For the estimation of acetic acid in calcium acetate 
residues, etc., the sample,is distilled with the addition of dilute 
phosphoric acid, and the distillate is collected in a receiver con¬ 
taining an excess of standardised barium hydroxide solution. A 
current of air free from carbon dioxide is drawn through, the 
apparatus during the distillation, and dilute phosphoric, acid is 
admitted to the distillation flask at the same rate as that at, which.: 
'the liquid distil*. "When the distillation is completed (this requires, 
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about ninety minutes), the contents of the receiver are titrated 
with N /10-hydroehlorie acid, using phenolphthalein as indicator; 
this gives the excess of barium hydroxide. If any bariion carbonate 
has formed, due to the presence of carbonates in the sample, the 
barium carbonate is dissolved by adding A/l-hydrochloric acid in 
slight -excess and then titrating the excess with i\ 7 / 1-sodium ^ hydr¬ 
oxide solution, using methyl-orange, as an external indicator. 
Allowance is made for the quantity of carbonate thus found. [See, 
further, J . Soc . Chem . hid ., October.] W. P. S. 

The Detection of d-Glycuronic Acid and other Acids 
with similar Behaviour by the Naphtharesorcinol Reaction, 
A. W. van der Haar (. Biochem , Zeitsch 1918, 88, 205—212).— 
An application of Neuberg and SaneyoshTs modification of Tollens’s 
reaction, as applied to plant products. The- substance is first 
hydrolysed with 5% sulphuric acid, the mixture is then neutralised 
with barium hydroxide, and concentrated after filtration. Lead 
acetate is then added, and, after filtration, basic lead acetate; the 
glycurouate is contained in the precipitate thus produced, and this 
is then heated with 10 c.c. of 10% hydrochloric acid and 100 mg. 
of naphtharesorcinol for one minute. After cooling to 50°, benzene 
is added, and if glycuronic acid is present, this on shaking takes up 
a violet pigment, which gives a characteristic D-band of the 
spectrum. • S. B. S. 

Estimation of Phthaiic Anhydride in Grad© Phihalic Acid, 
Charles R. Downs and Charles G*. Stupp ( J . hid . Eng . Chem*, 
1918, 10, 596—598). —The sample is volatilised from a small glass 
capsule, and the volatilised phthaiic anhydride collected in a 
tube containing cotton wool, the lower end of this tube being 
inserted in the neck of the capsule. The capsule is heated at 220% 
and a current of air drawn through the apparatus during the 
operation. The cotton wool is then removed from the tube, boiled 
with an excess of standard sodium hydroxide solution for thirty 
minutes, the solution then treated with an excess of standard 
.acid, again boiled, and titrated, using phenolphthalein as indicator. 
Each c.c. of N /10-sodium hydroxide solution is equivalent to 
0*0074, gram of phthaiic anhydride. The non-volatile residue 
remaining in the capsule may also be weighed. [See-, further, 
J . Soc , Chem » Znd>, October.] * W. P. S. 

Dropping-point Apparatus for the Examination of Fats, 
Waxes, and Bitumens. F. Dupri£ (Chem, Zeit, 1918, 42, 
398. Compare TJbbelohde, A., 1905, ii, 658). —The substance to 
he tested is placed in a small metal nipple which is attached to 
the bulb of a thermometer so that the lower part of the bulb is 
immediately above the surface of the substance. The thermometer 
is suspended in a test-tube, which is, immersed in a heating-bath 
, heated to about 20° below the probable dropping' point of the 
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substance, and the temperature is raised at the rat© of 1° per 
minute until a drop of the melted substance falls from the nipple. 

W. P. S. 

Method for Estimating' Citral. A Modification of the 
Hiltner Method. C. E. Parker and II. S. Hiltner (J. Ind. Eng . 
Chem. , 1918, 10, G08—610).—Some samples of lemon and orange 
oils and extracts yield a blue or green coloration -when treated 
with m-phenylenediamine hydrochloride, thus limiting the applica¬ 
bility of Hiltner’s method, which depends on the formation of a 
yellow coloration. The addition of oxalic acid, however, inhibits 
the production of the blue or green coloration, and it is recom¬ 
mended that the reagent be prepared as follows: One grain of 
m-phenylenediamine hydrochloride and 1 gram of crystallised 
oxalic acid, are dissolved separately in 80% alcohol, the- solutions 
are mixed, diluted to 100 c.c. with 80% alcohol, treated with 
Fuller’s earth, and filtered. W. P. S. 

Detection of Acetone. I. M. Kolthoff (Pharm. Weekblad , 
1918, 55, 1021—1029).—-Vanillin can replace salicylalclehyde in 
Frommer’s test for acetone ( Berl . Klin. Wochenschr., 1902, 42, 
1005) with similar results. The presence of acetaldehyde or form¬ 
aldehyde is prejudicial. A. J. W. 

Estimation of Acetone. Allan J. Field ( J . Ind. Eng . Chem,, 
1918, 10, 552).—Messenger’s volumetric method, depending on 
the formation of iodoform, was found to be untrustworthy; the 
use of arsenious acid in place of thiosulphate for the titration 
(compare Vaubel and Scheuer, A., 1905, ii, 291) yielded no 
advantage. Eobineau and Rollin’s method as modified by Kebler 
(/. Amor, Chem, Soc 1897, 19, 316) is the most trustworthy for 
the estimation of acetone; the results are not affected by the 
presence of alcohol or by differences in the time of shaking. 

W. P. S. 

Method for the Separation and Quantitative Estimation 
of the Lower Alkylamixies in the Presence of Ammonia* 
F. C. Weber and J. B. Wilson (/. Biol Chem., 1918, 35, 
385—410).—The total volatile nitrogen is first estimated by dis¬ 
tillation of the alkaline solution containing ammonia and the 
amines into 0’0527-acid, and titration of the excess of acid with 
0‘0217-alkali, using methyl-red as the indicator. 

For the estimation of the total amines, a volume of the original 
solution containing an amount of total volatile nitrogen equivalent 
to from 40 c.c. to 60 c.c, of 0‘0517-acid is placed in a 500 c.c, 
volumetric flask, diluted with water to within 20 c.c. of the mark, 
and treated with 10 c.c. of an alkaline mixture composed of equal 
parts of 20% sodium hydroxide and 30% sodium carbonate solu¬ 
tions. After making to the mark, 0*1 gram, of yellow oxide of 
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mercury is added for each c.c. of OTA-acid equivalent to the total 
volatile nitrogen. The flask is covered with a black cloth and 
shaken for one hour. The solution is then filtered through a 
cotton filter under pressure, and two 200 c.c. portions of the filtrate 
are distilled into 25 c.c. of O’05jY-acid, The acid neutralised is 
equivalent to the amines present, from which the total amines 
may be calculated. The difference between the total volatile 
nitrogen and the total amines represents the ammonia nitrogen. 

The distillate containing the total amines is acidified with 0*5 c.c, 
of concentrated sulphuric acid and evaporated to 35 c.c. It is 
transferred to a 50 c.c. flask and diluted with water to the mark. 
The monoamines are now estimated in 10 c.c. in the Van Slyke 
amino-nitrogen apparatus, using the mixing bulb of the large size 
apparatus and the measuring burette of the micro-apparatus. The 
remaining 40 c.c. are transferred to a 200 c.c. flask and treated 
with 20 c.c. of a saturated solution of sodium nitrite and 10 c.c. 
of glacial acetic acid. The liquid is shaken from time to time to 
remove as much gas as possible, and, after an hour, a drop of 
•phenolphthalein indicator is added and 30 c.c. of a 20% sodium 
hydroxide solution. On mixing, the solution should remain acid; 
if it begins to turn red, a few drops of acetic acid are added. After 
a few hours, 15 c.c. to 20 c.c. more of the sodium hydroxide solu¬ 
tion are added, and it is distilled into 25 c.c. of 0*05iY-sulphuric 
acid. It is titrated back as before with 0*02A-alkali, using inethyl- 
red as indicator. The acid used is equivalent to the tri amines. 
The diamines may be estimated by difference, or by the follow¬ 
ing method. To the distillate containing the triamine (and also 
the diamine in the form of nitrosoamine) 10 c.c. of concentrated 
hydrochloric acid and a few grams of granulated zinc are added, 
and when hydrogen is being evolved freely it is placed over a 
small flame and heated to boiling. The solution is decanted from 
the remaining zinc, which is washed with three 10 c.c, portions 
of water. After addition of a drop of phenolphthalein and about 
10 grams of sodium hydroxide, the product is distilled into 25 c.c. 
of 0*05iY~acid, and titrated back as before. The acid used is 
equivalent to the sum of the diamines and triamines present. 

The method appears to give accurate results, and may bo 
employed in the analysis of fish products, putrid flash, bad 
.sausages, biological fluids, etc. H. W, B, 

Evaluation of Hexamethylenetetramine Tablets, W. O 
EMjsny and C. D. Wright ' (/, 1ml. Eng . Ohem ,, 1918, 10, 
606—608),—A portion of the sample is boiled under a reflux 
apparatus with dilute hydrochloric acid, and the solution is then 
mad© up to a known volume. An aliquot portion of this solution 
is treated at 0° with alkaline potassium mercuric iodide solution 
(a modified Nessler reagent); the formaldehyde is oxidised to- a ^ 
formate, and an equivalent amount of metallic mercury is prS?** 
cipifated. The mixture is then acidified with acetic acid, and an. .• 
•mvm of V/W-iodine solution added ; the iodine combines with; ’ / 
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the mercury, and the excess of iodine is titrated with thiosulphate 
solution. [See, further, */. Sac. Ghem. huL , October.] 

W. P. 3. 

Abnormalities in the Formol Titration Method, S. L. 
Jodidi (7. Amen Ohem. Soc. } 1918, 40, 1031—1035).—An ex¬ 
planation is given of the abnormalities which sometimes render 
untrustworthy Sorensen’s formaldehyde titration method of 
estimating amino-acids, polypeptides, etc The function of the 
formaldehyde is to convert the basic nitrogen in the molecule into 
a neutral group, so that the carboxyl group can be- accurately 
titrated; in the case of simple amino-acids, NH 2 *R*C0 2 H, contain¬ 
ing only amino- and carboxyl groups, the reaction is 

NHo*E*C 0 2 H + OHoO = ch 2 :n-r-co 2 h + H,p; 

the group CH 2 ’N # is neutral, and the resulting monobasic acid 
contains no groups modifying its acidity. Proline, however, con¬ 
tains an imino-group, and reacts with formaldehyde to give 
xnethyleneproline containing the group IN*CH 2 *NI, which is still 
somewhat basic, with, the result that the formaldehyde method 
gives too low results. The same holds for hydroxyproline. The 
product from formaldehyde and histidine also contains the group 
:N*OH 2 *N:, and the estimation is therefore low, but the result is 
better than in the case of proline, probably owing to the acidic 
nature of the azole nucleus. Tryptophan has not yet been 
estimated by Sorensen’s method, but in view of the presence of an 
imino-group, it seems safe to predict that the result will be low. 
In the case of lysine, the method gives low results, although an 
accurate result would be expected, since the molecule contains, 
apart from the two amino-groups, no groups which could affect the 
carboxyl group; the discrepancy is attributed to the distance of 
the o>-amino-group from the carboxyl group. C. S. 

Analysis of Calcium Cyamamide containing much. Di¬ 
cyanodiamide and Urea* E. Hknb and A. van Haaren (Zcitnch. 
am/e/rn. Ghem., 1918, 31, 129—131).—A solution of the eyanamide, 
dicyanodiamide, and urea is prepared in, the, usual way, and an 
aliquot portion, containing about 0*2 gram of nitrogen/ is diluted 
to 200 c.e. and treated with 20 c,c. of 10% silver nitrate solution 
and 30 c.c. of 10% potassium hydroxide solution; the precipitate,• 
which contains all the eyanamide and dicyanodiamide and some of 
the urea, is washed, mixed with 150 c.c. of water, dissolved in the 
minimum quantity of nitric acid, diluted to 200 c.c., and 100 c.c. 
of this solution are treated with 2 c.c. of silver nitrate solution and 
15 c.c. of potassium, hydroxide solution. The precipitate, which 
now contains all the eyanamide and dicyanodiamide, is collected 
and the nitrogen in it determined by KjeldahTs method. ' In 
another portion of the original solution, the eyanamide is,,pre¬ 
cipitated by means of silver nitrate and ammonia,' and the nitrogen 
determined in the precipitate; the difference between this and the 
first nitrogen determination gives the dicyanodiamide nitrogen. 
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The urea nitrogen is found from tho difference bo-tween the bum of 
the cyanide and dicyanodiamide nitrogen and the total nitrogen 
•in the sample. W. P. S. 

[Estimation, of] Creatinine in Blood* 1. Chertkov (Rev. 
mid. suisse romande , 1917, 37, 74.8; from PhyuoL Absir n 1918, 
3, 247).-—Protein is precipitated by trichloroacetic acid; to the 
filtrate, sodium hydroxide and picric acid are added, and the 
creatinine is estimated colorimetrically. S. B. 8. 

Estimation of Theobromine* W. O. Emery and 0. 0. 
Spencer (J. Ind, Eng. Ghem 1918, 10, 605—606. Compare A., 
1914, ii, 825).—A method for the estimation of theobromine, either 
alone or mixed with sodium acetate and sodium salicylate, depends 
on the formation of its periodide, C 7 H s 0 2 N 4 ,HI,I 4 . A quantity 
of OT gram of the sample (with an equivalent quantity of sodium 
acetate in the case of theobromine alone) is dissolved in 2 e.c. of 
glacial acetic acid, 5 c.c. of hot water are added, and the solution 
is transferred to a 100 c.c. flask containing 50 c.c. of A/10-iodine 
solution; 20 c.c. of saturated sodium chloride solution and 2 c.c. 
of concentrated hydrochloric acid are then added, and, after about 
eighteen hours, the mixture is diluted to 100 c.c., filtered, and 
the excess of iodine titrated in an aliquot portion of the filtrate. 
[See, further, J. Soc . Ohem. Ind., October.] W. P. S. 

a Method for making Electrometric Titrations of Solu¬ 
tions containing Protein, John C. Baker and Lucius L. "Van 
Slyke (J. Biol. Ghem., 1918, 35, 137—145).—The apparatus 
consists of a wide-mouthed bottle, holding about 400 $.c., provided 
with a cork stopper containing perforations through which the 
several parts or connexions pass into the bottle. The hydrogen 
■electrode, made of platinum foil, is suspended in a special maimer 
inside the bell-shaped end of the tube carrying hydrogen, and is 
so arranged that it can be lowered into or drawn out of the solu¬ 
tion titrated. Other parts are (a) a glass tube admitting the titra¬ 
tion reagent from a burette into the solution titrated, (h) special 
stirring apparatus, (c) a tub© for introducing additional reagents, 
(d) a tube containing potassium chloride, and, in addition, other 
t pieces of apparatus required to measure the hydrogen-ion con- 
* centration. 

In operating, the solution under examination is placed in the 
bottle, and hydrogen passed in, the electrode being above the 
solution. ^ The stirrer being in motion, the electrode is lowered into 
e ^ ec ^ r i° connexions are made, equilibrium is ©stab- 
lished, and then the titration reagent run in. Readings of the 
E.M.F, are made once a minute until constant, and titration is then 
continued. The apparatus is designed to prevent local chemical 
action at the point where the reagent enters the solution under 
titration. H. *W B 
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Spectrochemistry and Determination of the Constitution 
of Tautomeric Compounds. K. von Auwkkk (, A malm , 1918, 

415, 169-.-232).—Briihl showed more than thirty years ago that 

molecular refraction and dispersion can be utilised to- differentiate 
between enolie and keto-modificatioiis, but the determination in 
recent times of the composition of keto-euol mixtures by chemical 
means has frequently led to results which are quite opposed to 
B mill's views. The author has undertaken a series of researches, 
of which this is the first, to ascertain how far spectrochemistry in 
its present state can be applied to investigations of desmotropic 
compounds. 

With the difference in structure represented by the scheme 
•CO*CHR* — *C(OH)ICR* correspond constant differences in the 
molecular refraction and dispersion of such magnitudes that a 
trustworthy decision between the two structures can be made when 
only homogeneous substances are in question ; also the percentage 
composition of mixtures of simple enols and ketones, for example, 
a simple unsaturated alcohol and the isomeric aldehyde or ketone, 
can be ascertained with satisfactory accuracy by the refractoinetric 
method, especially if the specific refraction and dispersion are 
employed instead of the molecular magnitudes. Errors arise, how¬ 
ever, and false conclusions may be drawn when certain groups are 
present in the molecule. For example, in jB-diketoues, jS-ketonic 
acids, etc., occur the systems •CO*CHR*COR / and 

oh-c:cr*cr':o. 

The former is spectroeherrueally normal, but the latter, containing 
a conjugate system of linkings, exhibits an abnormal increase of 
the refraction, and still more so of the- dispersion. Almost the 
only possible way of overcoming this difficulty is the calculation of 
the magnitude of the exaltations by means of known regularities. 
Eisenlohr and A ewers (A., 1910, h, 365; 1911, ii, 781) have shown 
that the magnitudes of the-specific exaltations of the refraction and 
dispersion remain practically constant in compounds containing the 
same conjugate system, so that ‘normal values’ of the specific 
exaltations can be recorded. Unfortunately, this regularity is not 
equally sharp in all classes of substances, possibly on account of 
experimental error or of lack of purity of the compounds examined. 
It is necessary, therefore, to determine more accurately than 
hitherto the normal values of the specific exaltations for the con¬ 
jugate systems *CH:CH*CR:0 and -CH:CH*C(0R):0, and to ascer¬ 
tain the influence of disturbing substituents on these values. By 
means of the numbers so obtained, the theoretical values of the 
molecular refraction and dispersion of the enols could be calculated, 
and fJms the foundations laid for a more trustworthy determination 
of the equilibrium proportions of enolie and keto modifications by 
VOL*, cxiv. ii, 1 19 
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means of the optical constants. The author then discusses the 
values obtained for series of hydroxymethylene compounds and 
their ethers and esters, and draws the conclusion that a trust¬ 
worthy calculation of the real molecular refraction, and dispersion 
of ends is possible at the present time only in a few cases in which 
specially favourable comparison material is available. The follow* 
ing substances have been examined. The percentages are calcu¬ 
lated from the spectrochemieal data, and the figures in brackets 
are the percentages found by Meyer’s bromine method. Ethyl 
diacetoacetate, percentage of keto-enol 100 (90—100); acetyl- 
acetone, enol 69% (7 6); methyl a c etylaeetone, keto-enol 38% and 
31% in two different preparations (31); ethylacetylacetone, keto- 
enol about 27%; ethyl acetylmalonate, enol 70% (64); methyl 
benzoylacetate, enol 25% (16*7); ethyl benzoylacetate, enol 29% 
(29); ethyl a-benzoylbutyrate, enol at most a few units per cent.; 
rnethylbenzoylacetone, enol 22% (6). 

The spectrochemieal constants (density and refractive indices for 
the a-, 2 j8~, and y-lin.es) have been determined of the following 
hydroxymethylene compounds and their ethyl ethers and acetates ; 
y-keto-^-methyl*A°-penten-a-ol; hydroxymethylenepinacolin (ethyl 
ether, b. p, 103—104°/16 mm.; acetate , rhombohedral plates, m. p. 
44—45°, b. p. 118—118*5°/16 mm.); 2-hydroxy rnethylene- 
oyeZohexanone ( ethyl ether, b. p. 128*2—128*4°/16 mm.; 
acetate , b. p. 142—143°/14 mm.); 2-hydroxymethyleiie.menth- 
one; ethyl j8-acetoxyacrylate; ethyl j8-hydroxy-a-methylacrylate; 
ethyl hydroxymethyleneacetoacetate; ethyl hydroxymethylene- 
malonate. The constants are also given for the following diketones 
and ketonic esters: acetylacetone (and the O-methyl and -ethyl 
ethers); methylacetylacetone; dimethylacetylacetone; ethyl acetyl- 
acetone; methylbenzoylacetone (and the O-methyl ether) ; jB-meth- 
oxy-jB-amylacrylic acid and its methyl ester; ethyl jB-ethoxy-jB* 
amylacrylate; ethyl O-acetylaeetoacetate; ethyl diacetoacetate; 
methyl benzoylacetate and the ethyl ester; ethyl ethylhenzoyl- 
acetate. C. S. 

Atomic Refraction and Atomic Dispersion of Quad¬ 
rivalent Lead, Deduced from the Saturated Lead Tetra* 
alkyls• Gerhard GrOttner and Ertch Krause (Awialen, 1918, 
415, 338—362),—Hitherto, the atomic refraction of quadrivalent 
lead, 17*87 for the red hydrogen line (n 2 formula), has been deduced 
from only on© compound, lead tetra-ethyl. Since it is known that 
the atomic refraction of silicon, deduced from the silanes, varies 
between 7*0 and 8*0, it is very desirable that the value for lead 
should b© recalculated, and for this purpose the numerous lead 
tetra-alkyls prepared by the authors in 1916 and 1917 are well 
suited, since they are colourless, stable liquids. . The values of the, 
atomic refraction and dispersion of quadrivalent lead depend on 
the number of carbon atoms in the molecule, and increase from the 
C 4 to about the 0 12 compounds. The values calculated' from, the 
/ simple," completely symmetrical Imd tetra-alkyls ' (PbB^). fncr^aa^ 
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regularly with the molecular weight. The, authors are decidedly 
of opinion that there are no constant values. The atomic refrac¬ 
tion (JI, t line) increases from 17*07 for the 0 4 compound to 18*16 
for the C u compounds, and the atomic dispersions increase from 
1*43 to 1*75 (II y —II lt ), and from 0*87 to 1*05 (££p — li a ). 

Certain regularities in the h. p.’s, densities,. and refractions and 
dispersions of lead alkyls and silicon alkyls are recorded. C. 8. 

Atomic Number and Frequency Differences in Spectral 
Series. Herbert Bell (Phil. Mag., 1918, [vij, 36, 337—347).— 
It has been previously shown by Rydberg and by Kayser and 
Rung© that for elements in the same periodic group the wave¬ 
number differences between the components of doublet and triplet 
series are ^approximately proportional to the squares of the atomic 
weights. This relation has been further examined, the atomic 
weights being replaced by the atomic numbers. 

By plotting the square root of the wave-number difference against 
the atonic number, straight lines are obtained corresponding with 
the equation sjv=m(N — IV 0 ), in which N is the atomic number of 
the element and m and iY 0 are constants. In the first group, the 
elements lithium, sodium, potassium, rubidium, and caesium fall 
on one straight line, for which m = 0*4447 and iV 0 = l'875, whilst 
potassium, copper, silver, # and gold fall on a second straight line, 
for which m ==0*8117 and A 0 = 9*619. There is thus a twofold 
collinearity in the first group of the periodic table, and this feature 
is again met with in the second group. 

The linear relation between the square root of wave-number differ¬ 
ences and atomic numbers has also been found to hold for the 
members of other groups in the periodic arrangement. 

The logarithmic relation log plogF + q, which was suggested 
by Rung© and Precht (A., 1903, ii, 346), does not seem to be in 
better agreement with the facts than the equation \fv-~m(N — A r u ). 

H. M. D. 

Photographic Record of the li-Spectra of Platinum and 
Iridium. J. IS, Luuknfeu> and H. Skemann (PhysihaL Zeitsch., 
1918, 19, 269—271).“—Tile A-speetra of platinum and iridium have 
been examined with the aid of a new type of spectrograph. The 
intensity distribution in the spectra and the effect of the inter¬ 
position of a layer of aluminium, as determined by photometric 
observations, are shown in the form of curves. The photographs 
obtained show the existence of rays of shorter wave-length than 
any which have been previously described. XL Mb X), 

Spectrum of Cadmium in the Inactive Gases. J. 1ST. 
Collie and II. E. Watson (Proc. Boy. Soc, 3 1918, [A], 05, 
115—120).—Making us© of tubes fitted with a cadmium cathode 
and an aluminium anode, and filled with one of the gases helium, 
argon, neon, or xenon, the authors have observed certain peculiari¬ 
ties in the spectrum of cadmium. The cadmium 1 lines 6438, 5379, 
5338, 5086, 4800, 4678, and 4416 were generally 1 seen, but; the 

19* ; ' 
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iutensity of the lilies varied with the pressure and currents TJuis 
with, lieliuin. at a pressure* of 40 min., four of the cadmium lines 
were visible, and with neon at GO mm, pressure, two wore visible. 
In many cases, the lines 5379 and 5338 were* entirely absent 
and the individual lines varied considerably, with the gas employed. 
In the case of the lines 5379 and 5338, it was found that with 
helium at 40 man, they were scarcely visible, whilst at- 5 mm. they 
were the brightest lines of the spectrum; in argon they only became 
visible at 2*5 nun, , whilst in xenon these two and 4678 were the only 
lines visible when a weak current was used. Tables of the intensi¬ 
ties of the lines in helium at various pressures are given for the 
current values 5 and 0*5 amperes. The line 5086 behaved in an 
unusual manner, in that whilst the experimental conditions were 
constant, it suddenly flared up to an intensity equal to that of the 
brightest of the other lines and then suddenly vanished. In the 
case of argon, the lines 6438, 5086, 4800, and 4678 were very bright 
at 21 mm. pressure. At 3 mm. pressure, only 5086 was to- he seen, 
and 5379 and 5338 did not appear until the pressure was reduced 
to 2*5 mm. In krypton, the results were indefinite ; the same 
applies to xenon. The heating effect of the cathode is progressive, 
being least with helium and greatest with xenon. I. F. S. 

Origin of the Line Spectrum Emitted by Iron Vapour in 
an Electric Tube Resistance Furnace at Temperatures 
above 2500°. G. A, Hbmsalech (Phil. Mac/., 1918, [vi], 36 F 
281—296, Compare this voh, ii, 341).—•Further observations on 
the furnace spectrum of iron at high temperatures are described, 
all of which point to the conclusion that this spectrum is not a 
purely thermal effect, hut is due to the passage of a current through 
the vapour of the metal. At 2700°, the furnace spectrum is 
entirely different from the fame spectrum at the same temperature 
and approaches in character the arc spectrum of the element. 
Direct evidence has been obtained that a current will readily pass 
through the vapour in a tube furnace. The line spectrum does not 
disappear immediately when the heating current is cut off, but is 
exhibited for some time afterwards, the lines being extinguished' 
gradually, The spectrum emitted after the current is broken does 
not correspond with the temperature of the cooling vapour, 
Attempts to obtain, a line spectrum under conditions in, , which 
■electrical action was excluded by the use of a furnace of special 
design gave,a negative result. 

Thp fact that the vapours, of copper, silver, and, zinc give no line 
spectrum when subjected to thermo-electric action in the electric 
tube resistance furnace at 2700° is supposed to be due to- the small 
conductivity of these vapours as compared'with that of the. vapours 1 ' 
of iron, cobalt, and nickel, 1 all of which, readily give a line. spectrum 
undgr the same furnace conditions. 

^ Th© methods of excitation which give rise to spectral emission 
imfiampa,,furnace,* arc, and spark are-severally distinguished' and 
( groupeel; as (a) thermal y (J>) thermo-chemical, (e) chemical/ 
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(a) thermo-electrical, (c) electrical. The observations on iron 
vapour show that the line spectrum cannot be produced by thermal 
excitation alone. BL M. D. 

loaisation and Spectral Emission of Different Elements 
in the Positive Column. 0. Habdtke (Ann. Physik, 1918, [iv], 
58, 383—387).—According to 1 Stark’s investigations, the emission 
of characteristic spectra is associated with positively charged ions. 
Ill consequence of differences in the ionising potentials, it is to be 
expected that when glow discharge takes place through a tube con¬ 
taining several gases, the* positive column will show marked differ¬ 
ences in the spectral emission at various points. Experiments 
made with a. tube containing mercury, nitrogen, and argon have 
actually shown a distribution of the spectra of these elements which 
are in the order to be expected from a consideration of their 
ionising potentials. In proceeding from the cathode towards the 
anode* end of the positive column, the order in which the character¬ 
istic spectra make their appearance is mercury, nitrogen, argon ; 
this is also the order of the positions of maximum intensity of 
comparable lines. Of the- three elements, mercury has the lowest 
ionisation potential and argon the highest. The distribution of 
the spectral emission along the positive column is thus found to be 
dependent on the ionising potentials of the elements concerned. 

H, M. D. 

Binuclear Quinones. Chemical Action of Light. Hans 
hi eye r and Alfbed Egbert (Af.onaUh,, 1918, 39, 941—251).—As 
has already been demonstrated (Meyer and Hofmann, A., 1916, 

i, 641), dihydroanthracene, when heated, readily decomposes into 
anthracene and hydrogen, and it is therefore to be expected (Meyer 
and Hofmann, this vol., i, 383) that the same dissociation should 
occur under the influence of light. Contrary to the statement of 
Orndorff and Cameron (A., 1896, i, 176), this substance does 
undergo chemical alteration when exposed to* light from the sun or 
electric arc, the products being hydrogen and para-anthracene, the 
latter being formed by the immediate polymerisation of the 
u nascent” anthracene, which is the primary product; in the 
presence^ of substances capable of reacting with the “nascent” 
anthracene, other products may be obtained. The action of light 
on anthracene probably also first gives rise to “nascent” anthracene 
in which the diagonal, valency becomes resolved into two free 
valencies; by these the formation of para-anthracene becomes 
possible; if oxygen is present,. the products are anthraquinone and 
dihydrodianthrone (compare Luther and Weigert, A., 1905, 

ii, 785), the latter being formed by the further action of light on 
anthranol, which represents an intermediate' stage of the change. 
It is already known that solutions of benzoquinone and thymo- 
quinone in ethyl alcohol when subjected to light give rise to acet¬ 
aldehyde and the corresponding quinol. With anthraquinone, 
however,, the quinol derivative is unstable, and in contact with air 

19*—2 
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regenerates anthraquinone ; it is therefore possible to use authra- 
quinone as a catalyst for the oxidation of ethyl alcohol to acet¬ 
aldehyde in light, the only other product being a small quantity of 
an unidentified substance which gives a brown solution in aqueous 
potassium hydroxide. In a similar manner, hwpropyi alcohol can 
be oxidised to acetone, but methyl alcohol is very stable and is 
recovered completely unchanged, together with the antbraquinone. 
This relative stability of methyl alcohol accords well with the earlier 
result of Meyer and Hofmann (loc. cit.), and may account for 
the preponderance of methyl derivatives amongst the naturally 
occurring alkyl compounds. 9 :10-Dichloro- and 9 :10-dibromo- 
anthracene are unaffected by light, but 10-bromoaiithracene in 
alcoholic solution gradually gives rise to anthraquinone and 
bromide ions, together with a temporary small deposit of para- 
anthracene. If dihydroanthracene in acetic anhydride solution is 
submitted to the action of light, the first deposit of para-anthracene 
may disappear on prolonged treatment, probably by further oxida¬ 
tion to anthraquinone; anthranyl acetate is obtained as a by¬ 
product, its formation supplying an explanation of the origin of 
dihydrodianthrone in the action of light and air on anthracene in 
alcoholic solution. ’ Solutions of anthracene in acetic acid, chloro¬ 
form, and methyl sulphate, when illuminated, give the same pro¬ 
ducts, namely, para-anthracene, anthraquinone, and dihydrodi- 
anthrone; it was hoped with the aid of methyl sulphate to isolate 
anthraquino! in the form of its dimethyl ether, but unfortunately 
this compound is sensitive to light, and in acetic acid solution is 
rapidly converted into anthraquinone. D, If. T. 

The Wave-length of the Hard y-Bays of Radium. K. W. 

Fritz Kohlrausch ( Phydkal . Zeitsch 1918, 19, 345- - 349). 
The wave-length of the very penetrating y-rays emitted by 
radium-2? and radium// is discussed with reference to the absorp¬ 
tion of the rays in different elements. TL M. I), 

The Electrical Conductivity of Salt Vapours. Ckhiiajm) 

C. Schmidt (Ann. Pkysll 1918, [iv], 56, 341-.302. Compare 

A., 1911, ii, 788; 1913, ii, 747).—Further attempts to obtain 
reproducible data for the electrical conducting power of salt 
vapours have given negative results, although various forms of 
apparatus have been tried with this object in view. The frequently 
observed fact that the conductivity first increases and then decreases 
has been traced on the one hand to the slow diffusion of the vapour, 
and on the other to the caking of the fused salt at the surface, 
resulting in a reduced rate of vaporisation. The velocities of the 
positive and negative ions have been determined in the ease of 
cadmium chloride, bromide, and iodide, and of zinc bromide and 
iodide. Although the results for these different salts are not com¬ 
parable with one another, they show that the mobility of the 
negative ions is in all cases greater than that of the positive ions. 

1 The ionic mobilities are of the same order of magnitude as those 
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found by previous investigators lor the ions produced in the oxida¬ 
tion of phosphorus and for the ions in flame gases at a consider¬ 
able distance from the flame. The mobility increases with rise of 
temperature and depends on the' average life of the ion in the sense 
that the mobility is greater the shorter the average life of the ion. 

H. M. D. 

New Method for the Determination of Conductivity™ 
Edgar Newbery (T., 19X8, 113, 701—707). — Kohlrausch’s method 
for the determination of the electrical conductivity of solutions is 
criticised, and a method is described which utilises direct current 
and completely eliminates the effect of polarisation at the electrodes. 
This method is a simple modification of the method used in the 
measurement of the resistance of a metallic conductor by observ¬ 
ing the fall of potential along it during the passage of a known 
current. The values obtained for the conductivity of A r -solutions 
of potassium chloride and sulphuric acid at 25° are respectively 
0*3% greater and 3*6% less than the values recorded by Kohlrausch. 
In the case of iT-silver nitrate, the two- values are very nearly equal. 

H. M. D. 

Electrical Conductance of Aqueous Phthalate Solutions. 
Harrison E. Patten, Alfred J. Johnson, and Gerald H. Mains 
(J. Amer, Chem * Soc 1918, 40, 1156—1162),—In reference to the 
application of potassium hydrogen phthalate as a standard in 
acidimetry and hydrogen-ion concentration measurements, the 
authors have measured the conductivity of its aqueous solutions 
at 25°. The molecular conductivity (corrected for the conductivity 
of the solvent) was found to increase from 76*9 at v = 5 to 153*0 
at v -'*10,000. Hydrogen-ion concentration measurements gave 
r„xr 1*29 x 10-4 at p ^r } ami Cj(J . =^1-23 x 10-4 at *; = 10. 

The molecular conductivity of normal potassium phthalate is 
much higher than that of the acid salt, and was found to increase 
from 184*8 at *>=*20 to 247*0 at *;== 5000. H. M. D. 

Diamagnetism of Hydrogen and the Value of the 
Magneton. A, E. Oxley { Proc . Boy , Soc ,, 1918,(71], 95, 58—61). 
—On the assumption that the molecules of diamagnetic substances 
contain magnetic elements arranged in such a way that the mole¬ 
cule is self-compensated, so that the application of a magnetic field 
produces only a diamagnetic effect, it is calculated that the moment 
of the magneton in the case of hydrogen is equal to 14*7 x 10~ 23 , 
which agrees closely with the moment for molecules of ferro¬ 
magnetic and paramagnetic substances (16*5 x 10~ 22 ), If each 
hydrogen atom contains one magneton, the calculated radius of the 
electron orbit is about 1 x 10~ 8 cm. H, M. D. 

The Coefficients of Magnetisation of Oxygen and of 
Nitric Oxide, and the Theory of the Magneton., Edmond 
Bauer, Pierre Weiss, and Auguste Piccard ( Compt . rend ,, 1918, 
107, 484—487},—The■ authors have made “fresh measurements' of 
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the coefficients of magnetisation of oxygon am'] nitric oxide by 
three different methods, the values obtained being: for oxygon, 
y., 0 r 1 *077 x 1CM ±0*003 x 10"* 4 , cr 0 v, - 1*587 x 10 1 ; for nitric oxide, 
Xao0*487 x 10~4±0<0025 x 10 : f, <r N0 -1*033 x 10b These values 
are in. contradiction with the theory of the magneton, and it is 
suggested either that oxygen and its compounds are an exception 
to the general law or that the discrepancies are due to a, difference 
between the kinetic theory and experimental facts. W. O. 

Magnetic Susceptibility of Mixtures of Liquids. Aimmaus 
W. Smith and Alva W. Smith (J. A mer. ( lliem . S f o<\, 1918, 40, 
1218—1224), —Quincke’s method has been used in the investiga¬ 
tion of the magnetic susceptibility of mixtures of acetone and 
water, acetic acid and water, acetic acid and benzene, and of 
acetone and ethyl alcohol. Within the limits of experimental 
error, the results obtained for the four pairs of substances ar© in 
agreement with the requirements of the additive law. It is sug¬ 
gested that the magnetic susceptibility may advantageously be used 
in the analysis of binary mixtures. H. M. 3). 

The Causes of Abnormal Boiling Points. A. Berthoud ( J . 
CMm, Phys 1918, 16, 245—278).—A theoretical discussion in 
which the author shows that de Forcrand’s views as to the relation¬ 
ship of the abnormal boiling points of water, hydrofluoric acid, and 
ammonia to their heats of formation and their molecular dissym¬ 
metry (compare this voh, ii, 107) are not in accord with experi¬ 
mental facts. On the other hand, molecular association has the 
effect of raising the boiling point, but not to the extent often 
stated. Calculations founded on the additivity of the constants h 
and Vh (compare van Laar, A., 1916, ii, 610) indicate that, 
amongst the- substances studied, acetic acid is the- only one- of which 
the boiling point and the critical temperature can. he explained 
entirely by association. In cases such as those of water, alcohols, 
and ammonia, another factor intervenes. The critical pressures of 
the last-named compounds are also too high, and this cannot be 
explained on the grounds of molecular association, This other 
factor, which works with the molecular association in causing high 
boiling points and critical temperature© in the cases of water and 
the alcohols, lies in the- particularly high value of the constant m 
independent of the molecular association, in substances containing 
an -OH group. W. G, 

Freezing Points of Concentrated Solutions and tbe Free 
Energy of Solution of Salts. Worth H. Rodkbush (J Amer. 
Chem. Soc., 1918, 40', 1204.—1213),'—-Recent improvements in the 
method of determining the freezing points of dilute solutions 
(Adams, A., 1915, ii, 222) have been mad© us© of,in the investiga¬ 
tion of concentrated solutions, the relation between the freezing 
• - point and the concentration of various aqueous salt solutions having 
been followed down to the eutectic temperature, The following 
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(lata are recorded for the eutectic composition (grams anhydrous 
sail per 100 of water) ami the eutectic temperature; sodium 
chloride, 00*4, 21 *12°; potassium chloride, 24‘GO, 10*66°; 

ammonium chloride, 24*50, 15*36°; magnesium chloride, 28*00, 
33*50°; calcium chloride, 48*00, 51*0°; potassium bromide, 45*65, 
12*60°; sodium nitrate, 62*50, 17*46°; ammonium nitrate, 74*80, 
16*67°; ammonium sulphate, 66*40, 18*34°. Temperature measure¬ 
ments were made by the aid of a copper-constantan thermocouple. 

The thermodynamic equations required for the calculation of the 
free energy change which accompanies the formation of solutions 
of different concentrations are considered and applied to the experi¬ 
mental data for solutions of sodium chloride and potassium chloride. 

H. M. D. 

Representation of the Properties of Binary Systems* 
G. Masing (Ini. Ze/iUch. Metallographies 1917, 9, 82—89; from 
Ghent . Zentr 1918, i, 800—801).—In the graphic representation 
of the properties of binary systems in relation to the* composition, 
curves of the most peculiar form can, in certain cases, be obtained 
by a quite justifiable selection of the independent variables, and 
from these curves quite unjustifiable conclusions can be drawn. 
The selection of the variables, therefore, is not immaterial. As 
composition variable, an additive property such as mass (weight- dr 
atomic-percentage) is suitably selected. The selection of volume 
percentage, for example, gives complicated curves, on account of 
volume changes; in electrical conductivity, such a selection would 
represent the relation between conductivity, composition, and 
specific volume, instead of the relation between conductivity and 
composition. 

Likewise, the property function ought to be so selected that it 
is additive for a mechanical mixture. Two principal cases are to 
be differentiated in the case of alloys. When the property under 
examination is a purely intensity magnitude, it is independent of 
the quantity of the phases present, and for a mechanical mixture 
is represented by a straight line parallel to the concentration axis. 
In the second case, when the property is a specific magnitude, that 
is, is calculated on unit quantity of the alloy, this unit must always 
be the same as that employed in plotting the concentration axis. 
For example, the specific volume is correctly represented as a func¬ 
tion of the weight concentration, but it is incorrect to represent 
the density as a function of the'weight percentage*. 

The author discusses the representation of density, specific 
volume, atomic volume, electrical conductivity, and the phenomena 
of fusion and transition. ' C. S, 

The Fluidity and Specific Volume of Binary Liquid 
Mixtures* ■ W. ITebz (Jfieiisch. anorg. Ghem ,, 1918, 104, 47—*52). 
Compare this voL, ii, 155).—Mixtures of methyl alcohol and ethyl 
alcohol and of methyl alcohol and propyl alcohol show a linear 
relationship between fluidity (expressed in OM,S. units) and 
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specific volume. In the case- of ethyl alcoboI-propyl alcohol mix¬ 
tures, however, the linear relationship no longer holds, and the 
curves for mixtures of water with methyl and ethyl alcohols both 
show a well-marked minimum with approximately 40% alcohol, A 
number of other mixtures show a linear relationship, for example, 
trichloroethylene and pentachloroethane, tetracliloroethylene and 
carbon tetrachloride, tetrachloroethane and carbon tetrachloride, 
propyl acetate and amyl formate, chlorobenzene and bromobenzena 
at 12° and 84°, acetic acid and formic acid. E. H. R. 

Surface B ©concentration, L. Berczeller (Kolloid Zeitsch ,, 
1918, 23, 31—35).—Measurements have been made of the surface 
tension of aqueous solutions of phenol, valeric acid, thymol, and 
haemoglobin in presence of varying quantities of different alcohols, 
the object being , to determine to what extent the depression of the 
concentration of the solute at the surface of the solution by the 
alcohol is dependent on the concentration of the latter. The 
v surface tension measurements were made by means of a Tran he 
stalagmometer, the drop-numbers being taken for convenience as 
a measure of the surface tension. As a measure of the- surface 
d©concentration, the difference, A, between the drop-number of the 
solution containing both alcohol and solute under examination and 
that of a solution containing alcohol alone is taken. 

The influence of the' concentration of ethyl, propyl, and woamyl 
alcohols on aqueous solutions of phenol is expressed by the equation 
(A IJpz) f ^/J) = const., where P is the concentration of the alcohol 
and D is proportional to the lowering of the surface tension of 
water by alcohol of concentration V. In the case of methyl alcohol, 
however, a better constant is obtained if, in the above equation, J) 
is substituted for \/D. The effect of the four alcohols on aqueous 
solutions of valeric acid and thymol, respectively, is satisfactorily 
represented by the original equation, although in the case of thymol 
at high concentration of alcohol the expression no longer holds, 
In the case of haemoglobin, the constancy of the expression is 
restricted to still smaller ranges of concentration of alcohol, It is 
noteworthy that for each of the four solutes examined, the constants 
found for the alcohols, methyl, ethyl, propyl, and mamyl, are 
always in the same proportion, approximately 5:4:3:1. Further, 
when the constants found for each alcohol are divided by the factor 
7> 0 , the, lowering of the .surface tension of water by the solute 
examined, constants are obtained which are characteristic for the 
different alcohols and almost independent of the character of the 
solute*. E. H. R. 

Adsorption by Hide-powder, II. Vaclav Kubelka {Kolloid 
Zeitsch,, 1918, 23, 57—68. Compare A., 1916, ii, 297).—Observa¬ 
tions on the adsorption of hydrogen chloride from aqueous solu¬ 
tions by hide-powder are described,. Over a period of two years, 

. hide-powder was found to have the same adsorption capacity. 
From pure aqueous solutions of hydrogen chloride, the quantity of 
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this winch is adsorbed by tlie hide-powder is independent of .the 
concentration of the solution* In presence of considerable quanti¬ 
ties of sodium chloride, this relation no longer obtains. The 
adsorption in these circumstances increases with the concentration 
of the acid, and the form of the adsorption curve suggests that the 
phenomenon is of complex character. It seems probable that the 
first portions of acid which are removed from solution combine 
with the hide-powder to form a definite chemical compound. This 
compound appears to contain about 977 grams of hide-powder per 
gram-molecule of hydrogen chloride. This number agrees fairly 
closely with those which have been previously obtained for the 
molecular weight of gelatin. The further removal of hydrogen 
chloride from solution takes place in agreement with the usual 
adsorption formula. It thus appears that there are two distinct 
processes involved in the so-called adsorption of hydrogen chloride 
by hide-powder. [Compare J. Soc. Ghent. Ind 665a.] 

H. M. D. 

The Rate of Capillary Ascension of Liquids. Richabd 
Lucas {Kolloid Zeitsch., 1918, 23, 15—22). — From Poiseuille’s 
expression for the rate of flow of liquids in capillary tubes, the 
author has deduced the expression, for the rate of ascension of a 
liquid in a capillary tube, < 0/17 . r/2 . msd . t, where h is the 
height to which the liquid rises in time t 9 <0 the surface tension, 
rj the viscosity, r the radius of the tube, and d the meniscus angle. 
This formula is identical in form with Ostwald’s empirical formula, 
h 1 l m — 7ct, if m is made™0*5. Experiments have been made on the 
rate of ascension of a number of liquids in filter-paper, the liquids 
used being glycerol, aniline, nitrobenzene, benzene, methyl and 
ethyl alcohols, ether, chloroform, carbon tetrachloride, and carbon 
disulphide. Three grades of filter-paper were used of widely differ¬ 
ing porosity, and in every case the results were satisfactorily ex¬ 
pressed by OstwahTs equation, the value of m, however, being 
always less than 0*5 but greater than 0*4. If I, is expressed in 
absolute units, the* equation can be written hjfm = r/2 , cosd . t~ 
const. The value of this constant is independent of the liquid 
used and is proportional to the mean diameter of the pores of the 
paper. The values of this constant obtained from the different 
liquids for each paper agreed satisfactorily, the ratios of the porosi¬ 
ties of the three papers used being found to be 1:4:12*5. 

It is to be observed that the formula 7* 2 = tajr\ . r/2 cos. d . t f being 
an. approximation, is only strictly true when the capillary rise is 
still far from completion, that is, when h is small compared with 
h 0 , the maximum rise. The formula cannot therefor© be expected 
to hold for glass capillaries, in which the i*ate of ascension is very 
rapid. ' E* H* R. 

Theory of the Osmosis and Ultra-filtration of Colloidal 
Solutions. Wolfgang Ostwald (Kolloid Eeitsch. 1918, 23, 
68 78).-—Although the constituents of a colloidal solution appear 
to be separable by the expenditure of less energy than is required 

1 .’19** 
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for the separation of solute and solvent in the ease of a molecular 
solution, this is entirely due to the difference in the order of mugnb 
tilde of the “molar” concentration of the solutions which are 
compared. 

The methods employed in the filtration of colloidal solutions are 
discussed, with particular reference to the nicoliauical efficiency oi 
the filters. In comparing the behaviour of colloidal solutions in 
respect of ultra-filtration, it is necessary to distinguish between 
those portions of the dispersive medium which are associated with 
the disperse phase in different forms. XI. M. 1). 

Abnormality of Strong Electrolytes, III- The Osmotic 
Pressure of Salt Solutions and Equilibrium between 
Electrolytes. Jnanendra Chandra Ghosh ( r i\, 1918, 113, 
707—715).—By application of Clausius’s virial theorem to salt solu¬ 
tions, it is shown that the author’s theory (compare T., 1918, 113, 
449, 627) leads to the relation *==**{1 - Jlog fl 1/a}, where ? repre¬ 
sents the osmotic ratio, n the number of ions resulting from a 
molecule of the salt, and a the activity coefficient. 

By comparing the values of i for binary and ternary electrolytes 
which are derived from freezing-point observations with those 
which are calculated (1) from the above equation, and (2) from the 
Arrhenius equation ?‘ = 1 -f (/?• — l)<x, it is shown that the equation 
based on the Clausius theorem and the author s theory of electro¬ 
lytes is in better agreement with the experimental results, The 
failure of the Arrhenius equation is very strongly marked in the 
case of ternary electrolytes. 

It is shown that no change in the activity coefficient occurs when 
salt solutions of the same equivalent concentration are mixed 
together, H. M. I), 

Rhythmic Diffusion Structures in Gelatin-Salt Jellies. 

III. W. Moeller (Kolloid ZeAisah., 1918, 23, 11.-15. Compare 

this voL, ii, 301). —In connexion with his theory of jelly structure, 
the author*has made experiments with textile fabrics which indicate 
how, by the displacement of superposed layers of an ultramxero- 
Bcopic lattice structure, rhythmic macroscopic effects may be pro¬ 
duced. The ^development of a spheritic structure when, hydro¬ 
chloric acid h allowed to diffuse into a semi-liquid gelatin jelly 
containing sodium chloride is supposed to he caused by some such 
displacement of the lattice structure of the gelatin accompanied 
by hydrolytic fission, the resulting rhythmic structure being sub¬ 
sequently rendered visible by deposition of colloidal particles. 

' - '. ' E. H. B, 

Experiments in Rhythmic Banding. Harry N. Holmes 
;(/, A mar. Ghem. Soc.,^ 1918,. 40, 1187—i 195) .—Silicic acid'gels 
hake been found lb exhibit well-developed rhythmic banding effects 
when suitable electrolytes are dissolved in the gel, which is then 
brought mto contact with aqueous solutions "which react with the 
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gel electrolyte' to form insoluble compounds. Banded precipitates 
have thus been obtained of mercuric iodide, metallic gold, copper 
chromate, basic mercuric chloride, cuprous oxide, copper fer.ro- 
cyanide, and basic lead iodide. The best results were obtained in 
the case of copper chromate, the bands and the intervening clear 
spaces being very sharply defined. 

The formation of the rhythmically distributed bands is ex¬ 
plained in terms of differences in the rate of diffusion. If the 
gel contains chromate ions and the aqueous solution copper ions, 
then the latter diffuse into the gel and a layer of copper chromate 
is formed at the surface of the gel. The chromate ions below this 
precipitation zone diffuse into the region which is now depleted of 
chromate ions and meet the advancing copper ions, whereby the 
thickness of the precipitation layer is increased. The difference in 
concentration of the chromate ions in contiguous layers is greatest 
just below the front of the thickening band, and in consequence 
the copper ions have to advance some distance beyond the band 
before the concentration of chromate ions is sufficiently large to 
cause precipitation of copper chromate and the formation of a new 
band. These conditions are repeated, with the production of pre¬ 
cipitation zones in rhythmic distribution. H. M. I). 

Isomorphous Mixtures. Paul Gauukrt (Compt. rend 1918, 
167, 491—494).—Prom a general study of the properties of 
crystals deposited from solutions of mixtures of isomorplious salts, the 
author considers that the expression solid solution must be reserved 
for crystals, which are stable, perfectly homogeneous, and, in the 
ease of coloured salts, almost without polychroism. Crystals formed 
by the regular association of very small crystals, and even in 
certain cases by crystalline particles themselves, must be regarded 
as mixed crystals. W. G. 

The Retardation of the Formation oi Prussian Blue in 
Aluminium Hydroxide Sols. H. Freundlich and J. ReitstStter 
(Kolloid ZeiUeh 1908, 28, 23—24).—Polemical in reply to 
Vorlander, this voL, ii, 301. , E. H. R. 

b Effect of Dissolved Substances on the Velocity of Crystal¬ 
lisation of Water, III. Albert Brann (J. Amer . Ghem, Soa 
1918, 40, 1188—1184. Compare A., 1918, ii, 233, 424).—Further 
observations have been made on the influence of dissolved sub¬ 
stances on the rate of crystallisation of water at a constant tempera¬ 
ture of —7*0°. From the results obtained with metallic chlorides 
and sulphates, alcohols and other related organic compounds, sugars 
and colloids, it would seem that the retarding influence of the dis¬ 
solved substance is mainly determined by its degree of hydration. 
All the substances examined retard the crystallisation with the 
exception of colloidal ferric hydroxide, which at concentrations of 
10—20 grams per litre produces an increase in the rate of crystal¬ 
lisation. The effects observed point to the conclusion that sub¬ 
stances which form crystal!©-hydrates are hydrated in solution to 

19**—2 , 
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a greater extent than similar substances which crystal lino in the 
anhydrous form. In support of the view that the velocity of 
crystallisation depends on the degree of hydration of the solute, a 
distinct parallelism is found between the velocity aiut the heat oi 
solution. 

Experiments made with water and potassium chloride solutions 
in tubes of different kinds show that the velocity of crystallisation 
varies directly with the diameter of the bore, but is independent 
of the thickness of the wall of the tube. 

It is supposed that the effects produced by dissolved substances 
are specific in nature, but it is not yet possible to calculate from 
these the absolute degree of hydration. H. M. 1). 

Effect of Dissolved Substances on the Velocity of Crystal¬ 
lisation of Formamide, Albert Brann (J. Amen Chem. Soc ,, 
1918, 40, 1184—1187).—Formamide is very susceptible to spon¬ 
taneous crystallisation when but slightly muleroooled, but it has 
been found possible to compare the influence of various alkali 
haloids on the velocity of crystallisation at -2*5°, which corre¬ 
sponds with an undercooling of 4*75°. The retardation of the 
crystallisation is supposed to be due to solvation, the extent of which 
appears to' run parallel with the degree of hydration in aqueous 
solution. 

For the same degree of undercooling, the velocity of crystallisa¬ 
tion of formamide is only about one-seventh of the velocity found 
for water. The difference in the rates is supposed to be connected 
with the greater extent to which formamide is associated. 

II. M. D. 

The Chemical Kinetics and Constitution of Aqueous-alco¬ 
holic Solutions of Sodium Alkyloxides, ’Run. Wegsctieider 
(. Monatsh.y 1918, 39, 201—218).—A mathematical discussion of 
the kinetics of chemical changes between a solution of sodium in 
aqueous alcohol and substances which react with both sodium 
hydroxide and sodium ethoxide. The assumption of Lobry de 
Bruyn and Steger (A., 1899, i, 745; see also Sen,ter and Wood, T., 
1915, 107, 1070), that the ratio between the amounts of sodium 
hydroxide and sodium othoxide can be directly deduced from the 
relation between the quantities of the two reaction products, is 
erroneous, as also- is therefore their conclusion that even In 50% 
alcohol the sodium is present mainly as sodium ethoxide. 

D. F. T. 

Alkaline ' Saponification. Esterification of Citric Acids 
and their Glycerides. J. Pinnow (Zeitsch, EUktrochem., 1918, 
24, 270—278).—The author shows that,, contrary to the statement 
of Meyer^(this vol., ii, 223), his accounts of the esterification of 
triethyl citrate and the hydrogen ethyl citrates constitute t]ke first 
complete work on the 1 step-wise alkaline hydrolysis of esters of a 
tribasiq acid. , The work previously published, (this ; voL, ii, 1031 
is continued in the present paper. It is shown that cotton-seed 
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oil when treated with cold alcoholic potash is converted to the 
extent of 75% into the ethyl ester, whilst a small quantity is 
directly hydrolysed. The glycerol content in cotton-seed oil can 
be estimated by weighing and the use of an analytical correction. 
Asymmetric diethyl hydrogen citrate is hydrolysed in two ways by 
dilute acids. It is also shown that in preparing diethyl esters 
from the monoethyl esters obtained by the hydrolysis of triethyl 
citrate, the asymmetric diethyl ester is produced in the larger 
quantity. A comparison of the velocity of hydrolysis of the 
glycerides of acetic acid and other esters shows that the complex 
formation between the alkali or alcoholat© does not take place 
with the whole ester molecule, but with dissociated groups. 

J. F. S. 

Atomic Structure from the Physico-chemical Standpoint* 
Alfred W. Stewart (Phil. Mag., 1318, [vi], 36, 326—336).— 
The question of the structure of the atom is considered more par¬ 
ticularly with reference to the chemical properties of the elements, 
and a model atom is described which takes account of the follow¬ 
ing facts: (1) the independence of the a- and j8-ray changes, 
(2) the difference in origin of the electrons which are involved in 
ordinary chemical changes and those which are ejected during 
/3-ray changes, (3) the impossibility of controlling the ejection of 
/3-ray electrons by any known process, (4) the alteration of the 
atomic number by either an a- or a /3-ray change, (5) the produc¬ 
tion of helium in an a-ray change, (6) the difference in degree 
between the effects produced by the ejection of a /3-ray and the 
corresponding change in valency produced by chemical means, 
(7) the possession of the same chemical properties by atoms of 
different weights, and, on the other hand, the identity of the 
weights of atoms which have different chemical properties. In this 
model atom, the cor© is negative and consists of a group of negative 
electrons travelling in closed orbits. Closely surrounding these 
are the orbits occupied by positive electrons, some of which are 
supposed to be associated with negative electrons. The mass of 
the atom is supposed to be concentrated in this zone. Further 
from the core, other negative electrons move in orbits of an 
elliptical character, the ellipses being much elongated, so that the 
electrons travel in paths comparable with those of comets in the 
solar system. When these te cometary ” electrons are in a position 
of aphelion to the nucleus, they will be moving relatively slowly 
in their orbits, and hence will be less resistant to forces tending 
to remove them from the atom. The forces attracting the electrons 
towards the nucleus will also be weakest in this position, and the 
ease with which the valency of certain elements can be altered by 
chemical or electrical means can thus be readily explained. 
Elements which show no changes of valency may be assumed to 
have more nearly circular orbits for the electrons in the outer zone 
of the qtom. For the interpretation of other properties the 
original must be consulted. HV M. IX 
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Romance of the Chemical Elements, their History and 
Etymology - Ingo W, I). Hagkii (Amer, J. Phann., 1918, 90, 
473—492, 565—579).—A,n account of the .history arte! the 
etymology of the elements. Chronological tables and family trees 
of related elements serve to illustrate the historical description. 

H. M. I). 

Modification, of the Periodic Table* Ingo W. ,1). 'Hackft 
(Amer. J . Sci., 1918, [iv], 46, 481—501).—A more ample account 
of work already published (this vol., ii, 306). C. S. 

Definition of Valency. F. H. Loeino (Chem, Newx, 1918, 117, 
319—322).—A general discussion of the meaning to be applied to 
the term valency. Valency is described as of four types: (1) that 
existing with helium atoms acting as subatomic units; this is a 
stronger type of valency, and consequently stronger affinity; 
(2) that involved in atomic combinations, that is, the ordinary 
valency, but with affinities which are not correlated to the valency 
values; (3) a residual or excess valency, which tends to become, 
diffuse and is exerted in the formation of molecular complexes; 
and (4) a more remote type of valency, which, being wholly diffuse, 
is more of the nature of an affinity pure and simple, and in this 
case, which is active in cohesion, the idea of valency may be 
eliminated. The author supports his suggestions by extracts from 
various writers. J. F. 8. 

Further Contributions to the Life-history of Johann 
Rudolph Glauber. Walter Brieger ( Chem . WeMlad , 1918, 15, 
984—987). —A popular account, with portrait, of the life of 
Glauber. A. J. W, 


Inorganic Chemistry. 


Hydrogen Sulphide Generator. T. It. Ernest (J. Amer. 
Chem. Soc., 1918, 40, 1224-—1226).—A compact form of generator 
with concentric compartments for the iron sulphide and the acid. 
Ease of control, absence of leakage, and large storage capacity are 
advantageous features claimed for the author’s design. 

H. M. D. 

Method of Handling Phosphorus. Bebtbam Blount (Analyst, 
1918, 43, 291—292).—Phosphorus may be safely handled in a 
Vessel filled with nitrogen free from oxygen. Carbon dioxide can¬ 
not be used for this purpose, since, should the phosphorus take fire, 
it will continue to burn, decomposing the gas. C,*A. M, 



INORGANIC CHEMISTRY. 


IL 5107 


Electrolysis of Molten Sodamide and Potassamide«, 
Lothau Wohler and F. Stang-Lund ( Zeitsch . Elektrochem 1918, 
24, 261—270).—An open apparatus is described in wMdi pure 
sodamide and potassamide- may be prepared by the action of 
ammonia on the molten metals. The apparatus is so constructed 
that the physical constants of the product may be determined 
immediately after preparation, and the purity thereby determined, 
Melting points of the products were obtained from cooling curves, 
and the values, sodamide, m. p. 210°, potassamide, m . p. 338°, 
obtained, instead of the values 149—155° and 270—272°, re¬ 
spectively, which had been obtained previously by Titherley (T., 
1894, 65, 504), Apart from the breaks occasioned in the cooling 
curves by the solidification of the amides, no other breaks were 
observed. The method of analysis of the amides proposed by 
Dennis and Browne (A., 1904, ii, 558) is modified by moistening 
the amide with alcohol before its decomposition by water. This 
has the effect of making the decomposition occur more regularly. 
The molten amides conduct a current electrolytically, due to the 
ionisation NaNH 2 ^ Na # -f NH'g. Hydrazine is not. formed at 
the anode as was expected, but ammonia and nitrogen, the dis¬ 
charge of the anion taking place according to the equation 
GNHg 7 + 6-J) = 4NH 8 + No. The expected formation of hydrazine 
was probably prevented by the catalytic action of the sodamide. 
Chlorine and iodine do not form hydrazine with the amides, but 
halogen-substituted ammonias. The specific conductivity has been 
determined, and the values =0*593 ohm" 1 for sodamide and 
x uf) o =0*389 ohm-* 1 for potassamide, obtained. The decomposition 
voltage at the melting point is found to be 0*71 volt for sodamide 
and 0*87 volt for potassamide, the former having a temperature 
coefficient 1*52 >< 10~ s volt, ‘ J. F. S. 

Alteration in Concentrated Solutions of Sodium Hypo¬ 
chlorite, M. Bouvet ( Bull , Sei . Pharmacol 1917, 24, 347—349; 
from Ohem . Zewtr., 1918, i, 941).—Concentrated solutions of 
sodium hypochlorite rapidly lose their activity in direct sunlight. 
Decomposition occurs most readily in white glass flasks, consider¬ 
ably more, slowly in vessels of brown glass. Solutions preserved 
in the shadow or in the dark are practically unchanged after four 
weeks. ‘ H. W. 

Microchemical Reactions of Metals with Rubidium and 
Caesium Chlorides, Jan Veemandk (. Pharm . Weehhlad „ 1918, 
55, 1131—1134).—An account of the preparation of double 
chlorides of caesium and rubidium with mercury, silver, copper, 
bismuth, antimony, tin, lead, nickel, cobalt, cadmium, iron, zinc, 
manganese, and magnesium. These chlorides are analogous to the 
corresponding double salts of potassium and sodium. Nb double 
chlorides were obtained containing arsenic, aluminium, calcium, 
strontium, barium, potassium, sodium, or lithium. , A. J. W. 
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Silver Arsenide, I. Attempt to Reduce Silver Arsenate 
by Formaldehyde- Enrique V'. Zapit and J uan L. Landabitru 
(Bull. Soc. chim.f 1918, [iv], 23, 318 — 322). — Attempts to reduce 
diver arsenate either in the solid state or in hot or cold ammoniacal 
solution with formaldehyde were not successful. The product 
from the latter method oscillated in composition around that ex¬ 
pressed by the formula 2Ag 3 As0 4 ,Ag, W. G. 

Thermal Decomposition ol certain Inorganic Trinitrides, 
Arthur It* Hitch (J. Amer. Ghem , Soc. 9 1918, 40, 1195—1204). 
—The possibility of regulating the decomposition of metallic tri¬ 
nitrides, when heated, has been examined in experiments con¬ 
ducted at different temperatures. Silver, mercurous, mercuric, 
barium, and thallous trinitrides decompose quickly into the corre¬ 
sponding elements when the temperature is suitably adjusted, but 
the behaviour of lead, cupric, and ammonium trinitrides is not so 
easily controlled. In the case of silver trinitride, which was more 
closely examined, quiet decomposition occurs at 280 — 290°, The 
rate of decomposition was found to increase with the temperature, 
and in a vacuum the evolution of nitrogen was much more rapid 
than at atmospheric pressure. 

An arrangement of apparatus is described in which the thermal 
decomposition of the trinitrides may be quantitatively determined, 
and it is proposed to make use of this in the determination of the 
atomic weight of nitrogen. II. M. T). 

An Impurity of Zinc Dust* O. Binder ( Ghem . ZeiL, 1918, 
42, 458), —Zinc dust frequently contains a considerable amount of 
chlorine, and should be proved free therefrom before being used 
for reductions in analytical work. 0. A, M. 

Basic Carbonate of Copper. Horace Bakratt Dunnictjff 
and Sudarshan Lal (T., 1918, 113, 718—722).—The statement 
that commercial copper carbonate has the same composition as 
malachite is not in agreement with the authors’ results for thirteen 
samples which have been examined. Attempts to prepare a basic 
copper carbonate of approximately constant composition have 
shown that a substance of the composition 2CuC0 3 ,5Cu(()II),> may 
be obtained by the action of a mixture of sodium carbonate and 
sodium hydrogen carbonate on copper sulphate solutions. 

H. M, I). 

The Rare Earths. ¥11- Separation of Holmium. L, F. 
Yntema and B. S. Hopkins (/. Amer . Ghem. Soc 1918, 40, 
1163—1167).—Experiments made with rare earth fractions con¬ 
taining only holmium and yttrium indicate that these may be 
separated by fractional hydrolysis of the phthalates. By gradu¬ 
ally raising 'the temperature of the phthalate solution, basic 
phthalates are precipitated, and the first fractions are found to 
contain a larger proportion of holmium than that present in the 
original rare earth mixture. 
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Fractional precipitation by sodium nitrate from a dilute neutral 
nitrate solution also leads to an accumulation of holmium in the 
first fractions. A holmium-yttrium mixture with an atomic 
weight ” equal to. 97*7, when separated into six fractions by this 
method, gave 103*3 for the “atomic weight” of the metal in the 
first fraction and 91*3 in the last fraction. The nitrite method is 
considered to promise better results than the phthalate method. 

H. M, D. 

Fusion and Crystallisation of Iron-CarJbon Alloys. 
Rudolf Ruer and Franz Goerens (. Ferrum 1917, 14, 161—177; 
from Chem . Zentr 1918, i, 907. Compare Ruer and IIjin, A., 
1911, ii, 494; Ruer and Goerens, A., 1916, ii, 483; 1917, ii, 474). 
—With the object of reinvestigating certain portions of the equil¬ 
ibrium diagram of iron-carbon alloys, the authors have melted 
pur© electrolytic iron with sugar carbon in an electric furnace in 
porcelain tubes in an atmosphere of nitrogen. The melting points 
of antimony (630’6°), copper (1084°), and nickel (1451°) were used 
for the calibration of the thermometer. The mean of the melting 
and solidifying points of the cementite eutectic is found to be 
1145°, that of the. graphite eutectic 1152°; the former alloy con¬ 
tains 4*2% and the latter 4*15% of carbon. The perlite point 
occurs at 721° with 0*9% of carbon. The authors draw the 
conclusion that the formation of graphite in grey pig iron occurs 
in the liquid phase, and that the substance separates as such from 
the molten mass and is not formed by the disintegration of other 
pre-formed crystalline varieties. 

A resume of the data which are necessary for the construction 
of the melting-point curves is appended. H. W. 

High Temperature Investigations. XI. Chromium and 
Carbon* Otto Rtjff and Theodor Foehr ( Zeitsch . anorg . Chem., 
1918, 104, 27—46).—An account of a detailed study of the alloys 
of chromium and carbon. Alloys saturated with carbon were pre¬ 
pared by melting chromium (prepared by the alumina-thermit© 
process and containing A1 1*33%, Fe 0*62%, Si 0*26%, AL 2 O a 0*53%) 
in a crucible of pure carbon at temperatures varying from 1840° 
to 2567° for fifteen minutes, stirring frequently with a carbon rod. 
Samples less rich in carbon were obtained by melting a mixture of 
chromium and a finely powdered alloy containing 11*16% of carbon 
In a magnesia crucible at 1800—1850°. At higher temperatures, 
chromium attacks the crucible. Alumina or zirconia is no more 
’ resistant than magnesia. For the analysis of the alloys, special 
methods were devised, consisting in oxidising by means of potassium 
nitrate or sodium peroxide, carbon and chromium being converted, 
respectively, into carbonate and chromate. 

The alloys of carbon and chromium fall into two groups: 
(1) those containing up to 8*5% of carbon, completely soluble in hot 
24% hydrochloric acid; (2) those containing niore than 8*5%, 
of carbon, partly soluble in the same acid. 
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The alloys of the first group, which, have been prepared contain¬ 
ing 1*51% to 8*49% of carbon, when repeatedly extracted with cold 
2A4iydrochloric acid until no more chromium dissolves, leave a 
residue of practically pure Cr 5 (%, The low carbon alloys show a 
close fracture,. those with a higher carbon content being coarser 
and showing distinct crystalline needles. Microscopic sections 
etched with hydrochloric acid (no other etching reagent is applic¬ 
able to these alloys) show crystals of the compound embedded in 
a eutectic. The alloy containing 8*49% of carbon is practically pure 
Cr 0 C 2 and contains no eutectic, the section showing a uniform mass 
of crystals. The carbide, Cr 5 C 2 , which can he prepared in quantity, 
forms silvery crystals, D C*915, m. p. 1665°. It is not attacked 
by aqua regia, and on melting undergoes no appreciable decom¬ 
position. No trace of the compound & 4 C described by Moissan 
was found. 

The* alloys of the second group, containing more than 8*5% 
of carbon, contain no free chromium, only carbide and graphite. 
The carbon content of the saturated alloys increases with the 
temperature of preparation, from 12*42% at 1840° to 14*03% at 
2233°, and mere rapidly to 23*12% at 2567°. When treated with 
hot 24% hydrochloric acid, part of the alloy dissolves, the ratio of 
chromium to carbon dissolved indicating that the soluble carbide 
has the composition Cr 4 C 2 . The existence of this compound could 
not be confirmed by isolation. The residue insoluble in hot acid 
contains graphite, together with the carbide, Cr 3 C 2 , which, after 
extraction of the graphite, is obtained 99—99*5% pure. The 
three constituents, Cr s C 2 , Cr 4 C 2 , and graphite, can be identified in 
microscopic sections, which show no eutectic. Possibly above 2250° 
a higher carbide, CrC, is formed. 

The carbide, Cr a (I>, is resistant to all acids. It is darker in 
appearance than Cr f) 0 2 , has =6*683, and melts at about 
1890±10°. In the molten condition, it reduces magnesia, alumina, 
and zirconia, and apparently undergoes partial decomposition when 
melted into Cr 4 C 2 and graphite. It is decomposed by chlorine at 
a red heat, forming chromium trichloride and amorphous carbon. 

The chemical composition of the alloys rich in carbon is un¬ 
affected by the rate of cooling, but larger crystals are developed 
when the rate of cooling is retarded. An alloy saturated with 
carbon boils at about 2570° under 8—14 mm. pressure, the vapour 
being pure chromium. 

From the data obtained, the equilibrium diagram for the system 
chromium-carbon has been constructed. E, H. B. 

. Met&stannio Acid and its Compounds. August Klein- 
sohmidt (Mowtsh ? 1918, 30, 149—178).—On account of the dis¬ 
crepancies in the literature concerning the action of nitric,acid on 
tin, a reinvestigation has been made. If nitric acid is diluted 
with 1|—2 volumes of water, the only product is stannous nitrate, 
and with stronger, and even undiluted, acid at 0—15°, the form¬ 
ation of stannous nitrate can still be observed, accompanied by 
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normal or basic stannic nitrate; within the stated range, of tempera¬ 
ture, the yellowish"whito precipitate which may be formed consists 
of a mixture of white stannic nitrate sol able in water with in¬ 
soluble, yellowish-white basic stannic nitrate. Stannic nitrate 
even at the ordinary temperature slowly changes into the meta- 
salt, and for this reason the white, bulky precipitate which it 
yields with aqueous sodium hydroxide may not dissolve completely 
in, an excess of the reagent; at 45°, the change in the stannic 
nitrate is so rapid that the solution suddenly gelatinises, and, after 
prolonged heating at 100°, the transformation is complete. The 
powdery product of oxidation of tin with hot nitric acid, commonly 
described as metastannic acid, is really a nitrate of metastannic 
acid which, on washing with water, gives rise to metastannic acid 
as a secondary hydrolytic product. Metastannic acid, obtained by 
the action of nitric acid (I) 1*40) on tin and careful washing with 
water, when dried in air at the ordinary temperature has the com¬ 
position 5H 2 Sn0 3 ,4H 2 0, the 4ELO being lost on storage over 
sulphuric acid in a vacuum for several days; the nitric acid is 
removed only with difficulty, and if alcohol is used instead of 
water, the washing has to be still more prolonged; the primary 
oxidation product is therefore in all probability a metastannic 
nitrate which yields metastannic acid by hydrolysis. Metastannic 
acid shows no double refraction under the polarisation microscope 
and is an amorphous powder ; it is capable of combining with 
hydrochloric acid or sulphuric acid with development of heat, the 
resulting compounds being very easily hy dr oly sable. The quin que¬ 
rn ole cular formula for the anhydrous acid is confirmed by an 
analysis of sodium metastanuate, produced by the action of sodium 
hydroxide on rnetastannyl chloride, the resulting compound having 
the composition 5Sn0 2 ,Na 2 0,4H s O. The parastannic acid described 
by Engel (A., 1898, ii, 29) is ordinary metastannic acid. Meta¬ 
stannic nitrate, prepared by the action of hot nitric acid on tin, 
has the composition 5Sn0 2 ,2HN0 s ,3H 2 0, whether dried in a 
vacuum over sodium hydroxide and calcium chloride or between 
porous tiles in the air; the compound obtained from tin and cold 
nitric acid probably consists of a mixture or compound of stannyl 
nitrate, Sn0(N0 3 ) 3 , and the above metastannic nitrate; both 
nitrates gradually decompose in ultra-violet light with liberation 
of nitric acid. The action of hydrochloric acid on metastannic 
acid yields a stannyl chloride which, after being washed free from 
soluble tin salts by diluted hydrochloric acid and dried in a vacuum 
over sodium hydroxide and calcium chloride, has the composition 
5Sn0 2 ,2HC1,3H 2 0; the primary, pasty product, on account of its 
content of free acid, gives a clear solution in water, but when dry 
does not dissolve entirely on account of hydrolysis. As simple 
a-stannic acid and the j3-metastannie acid are colloidal substances 
capable of reversible inter-transformation, the change occurring 
more readily, however, from the a-acid to the meta-acid, these' facts 
accord' well with the respective formulae H 3 Sn0 3 and; (H^ShO^; 
the structure of the latter is'represented by a cyclic skeleton con- 
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iainiug five tin atoms and five oxygen atoms, arranged alternately 
witli ten hydroxyl groups attached in pairs at each tin atom. The 
staimyl chloride is therefore represented as 3n B O r> (OH) 8 Cl 2 , the 
inetaiiitrato as Snr l O <i (OH) 8 (NO. t )« and the ,metasulphate as 
Sn B 0 r ,(0H) fi S0 4 . ’ ' ’ " X>. F. T. 

Presence of Vanadium and Arsenic in the Subterranean 
Waters of Bell-ville (Cordova). Atilio A, Eado (Bol Acad . 
Nae. Ciencias, Cordoba, 1918, 23, 85—96).—An account of 
analyses of water from the district of Bell-ville, in Argentina. 

A. J. W. 


Mineralogical Chemistry. 


Hydrothermal Mineral Formation* Wolf J. Miller and 
J. Koenigsberger ( Zeitsch . anorg . Chem 191.8, 104, 1—26).-- 
The investigations described in an earlier communication have 
been continued (A., 1906, ii, 553). The experiments have been 
confined to* the system Ko0“Al 2 0 3 ~Si0o-Hn0 ? with or without 
carbon dioxide. The starting materials used were potassium 
silicate (potassium water glass) and an aluminium hydroxide 
hydrogel, or in some cases a 0*5 molar solution of potassium 
aluminate-. Carbon dioxide was added either as potassium 
carbonate or as solid pellets just lief ore* closing the bomb. The 
several constituents in the proportions required were heated for 
varying lengths of time (12 to* 180 hours) at temperatures varying 
from 100° to* 44.0° in a strongly made bomb. Inside the bomb was 
a filter tube, so arranged that by inverting the furnace the liquid 
contained in the bomb could be filtered into this tube, and any 
crystals separating subsequently collected and examined. The 
products were identified generally by optical methods. 

On few occasions were any crystals obtained in the filter tube, 
the only products identified being quartz, orthoclase, zeolite, and 
pectolite, not leu cite or nepheline. With rising temperature, the 
quantity of leucite in the solid phase diminishes, that of orthoclase 
increasing. From the slight amount of filter-tube product 
obtained, it is clear that the concentration of potassium aluminium 
silicate in the water at the temperatures employed is low, and is 
not likely appreciably to affect the critical temperature of the 
water. 

Potassium felspar was only identified when the temperature 
used was 360° or above. This critical temperature (360 ±20°) 
should b© an important fixed point for the geological thermometer. 
The presence of carbon dioxide o*r of sodium or calcium ions'intro¬ 
duced in the form of labradorit© does not affect the critical tempera¬ 
ture, Albite was not observed up to 430°, but Baur has obtained 
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It under similar conditions at 450° (A., 1911, ii., 991). In presence 
of carbon dioxide at 310°, quartz alone is stable, the alumino¬ 
silicates appearing to be transitional with short heating at lower 
temperatures, forming again with longer heating at higher 
temperatures. The succession of minerals observed in nature is 
in better agreement with the results of experiments in which much 
carbon dioxide was present than in those without. 

The formation of zeolites in absence of carbon dioxide commences 
below 100° and may increase up to 400°, but probably their limit 
of stability, with the exception of analcime, is below 300°. 

The opinion is confirmed that, in hydrothermal syntheses below 
400°, equilibrium is seldom attained. E. H. R. 

Meteoric Iron from Chili (Dehesa). F, Berwerth ( Tsch . 
Min. Mitt., 1917, 34, 272).—This mass was described by Daubree 
in 1868, and was stated by Domeyko to have been found in the 
Cordillera de la Dehesa, near Santiago'. From its compact appear¬ 
ance and Do-meyko’s analysis (Ni 14%), it was placed in the group 
of nickel-rich 'compact irons/ Microscopical examination of an 
etched surface shows, however, that the structure is octahedral. 
The following new analysis (mean of two by E. Dittler) was there¬ 
fore made, showing that this iron belongs to the group of very fine 


octahedrites. 



Insol. 

Fe. 

Ni. 

Co. 

(Schreibersite). 

87-40 

11*97 

0-56 

0-07 

L. J. S. 


■Analytical Chemistry. 


Calculation of the Possible Error in Gravimetric Estima¬ 
tions. V. Zotier (Bull. ScL Pharmacol 1917, 24, 298—302 ; 
from Chem. Zentr 1918, i, 945),—In the gravimetric estimation 
of the amount, os t of a substance*, X, dissolved in water by con¬ 
version into an insoluble substance, Y, and weighing the quantity 
of the latter, ?/, the possible total error, exclusive of that due to 
the personal factor, is exactly equal to the algebraic sum of the 
individual errors. If m x and m % are the molecular weights of X 
and T, respectively, Am* and A m 2 the accuracy of their determina¬ 
tion (the value 0 = 16 being considered exact as fundamental), the 
relative error is expressed by the following relationship: 

A a? /a? = (m 2 y. A -b . Am 2 + j (x . vi\). 

The estimation of sulphuric acid by weighing the barium, 
sulphate formed is chosen as example; the possible sources of error 
are the solubility of the sulphate in water, adhesion of the pre¬ 
cipitate to the glass, adhesion of foreign matter to the precipitate, 
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the weight of dust falling on the precipitate during the estimation, 
Increase In weight of the cruel hie by deposition of moisture, errors 
In weighing, and loss during incineration. Of these, the solubility 
and the error in weighing can' ho mathematically treated; the 
others are, In part, independent of y, and their sign and magnitude 
can only be arbitrarily estimated. In the ease given above, the 
uncertainty is calculated to be 11:1000. H. W. 

Colorimetric Determination of the Reaction of Bacterio¬ 
logical Media and other Liquids. G-. 1>. Barnett and IL 8. 

Chapman (/I met\ J. Pharm 1913,* 90, 592—595).*.The method 

depends on the superimposing of two extreme colours of the 
indicator, as first proposed by Salm (A., 1906, Ii, 218). For ex¬ 
ample, in the case of a phenolsulphonephthalein solution, the 
observed colour may be regarded as being composed of a definite 
am aunt of red with a definite amount of yellow, and may be 
matched by superimposing the extreme red and extreme yellow 
of the indicator in proper concentrations. If five drops of a solu¬ 
tion of this indicator be added to a tube containing 5 c.c. of dilute 
acid, and five drops to another tube containing 5 c.c. of dilute 
alkali, the colour observed by transmitted light through both tubes 
will be half-way between the yellow and the red. This is the half- 
transformation point, and is a definite constant for this indicator. 
By partitioning the ten drops of indicator in varying proportions 
between tubes containing the same amounts of acid and alkali, and 
viewing each pair by transmitted light, a series of colours covering 
the range of usefulness of this indicator (6*9 to 8*1 y u ) will be 
obtained. By standardising the series by comparison with solu¬ 
tions of known hydrogen-ion concentration, it may be used as a 
colour standard for the determination of unknown reactions. 

a a. m. 

Simple Application of the Volhard Principle for the 
Estimation of Chlorides in Blood Plasma* W. O, Kappbkye 
(»7. Biol. Ohem., 1918, 35, 509—512).—-The titrated plasma is 
diluted with water, the chlorides precipitated by a standard solu¬ 
tion of silver' nitrate, and, after filtration, the excess of silver 
titrated by' potassium thiocyanate, using iron ammonium alum as 
an indicator. Employing a silver nitrate solution of such 1 a 
strength that 1 c.c, is equivalent to 2*5 mg. of sodium chloride, and 
a ^ thiocyanate solution of one-fifth of the strength of the silver 
nitrate' solution, the error in the estimation of the chlorides in 
2 c.c. of the plasma does not exceed 1%. H. W. B. 

; Important Alteration in a Sodium Thiosulphate Solution, 
E. I. Waterman (Chem. Weehhlad , 1918, 15, 1098—1099),— 
;Frtin' : M&y -to 1 August, the strength of a sodium, thiosulphate solu¬ 
tion, as determined by the iodine method, altered' from, 
0*923 x A/10 to 1*021 xA/lO. The author is unable to suggest 
<s(f.A. J. W. " 




ANALYTICAL CUJSMISTBY. 


ii. 405 


Simplified Gasometric Estimations, Anj>ue Ren add (/. 
Pharm. Ghim 1918, [vii], 18, 104—106).—To avoid frequent 
standardisations of the nitrometer in the estimation of nitrogen 
in urea, a second tube, exactly similar to the nitrometer tube, is 
employed. A known amount of urea is decomposed as usual in the 
nitrometer, and the volume of nitrogen obtained is noted. The 
same volume of air is then admitted to the comparison tube, and 
this volume is used as the standard in subsequent estimations. 
[Bee, further, J. Soc. Chan. Ind November.] W. P. S. 

A Survey of Methods for the Estimation ol Nitrites and 
Nitrates in the same Solution, Alice Oe£sner (Zeitsch. angeio . 
Chcm., 1918, 31, 170—172, 178—179).—The various methods 
available for the estimation of nitrites and nitrates in presence of 
each other are reviewed. The colorimetric methods are suitable 
for water analysis. The diphenyl amine-sulphuric acid reagent is 
available for both nitrates and nitrites, since, when diluted with 
a definite volume of water, it ceases to react with nitrates and 
shows a blue colour with nitrites. The nitrites are estimated first 
and then destroyed with urea and sulphuric acid or by boiling 
with ammonium chloride; this treatment does not affect the 
nitrates. Letts and Rea (T., 1914, 105, 1157) recommend 

diphenylbenzidine. Several gasometric methods have been 
described, depending on the evolution and measurement of nitrogen 
or nitric oxide. For instance, on boiling a nitrite with ammonium 
chloride, nitrogen is evolved equivalent to twice that of the nitrite; 
the presence of nitrate has no influence. Ferrous chloride in 
presence of acetic acid or ferrous ammonium sulphate alone, on 
boiling, decompose nitrites with evolution of nitric oxide, which 
may be measured in a eudiometer. The subsequent addition of 
hydrochloric acid to the same solution causes the decomposition of 
the nitrates according to Schloesing's method. Nitric oxide may 
also* be liberated first by hydriodic acid, which decomposes nitrites, 
and then by ferrous chloride and hydrochloric acid, which decom¬ 
poses nitrates. Winogradsky prefers to estimate the nitrites by 
titration with permanganate, with the formation of nitrate, and 
then the total nitrates by Schloesing's method. In the analysis 
of culture media for the study of the progress of nitrification and 
denitrification by bacteria, the author recommends the perman¬ 
ganate method, the solution of nitrite being titrated into the 
diluted permanganate, previously acidified and warmed to 40°. 
Towards the end of the titration, plenty of time must be allowed 
between each addition, as the oxidation is somewhat slow. The 
total nitrogen is then determined as ammonia after reduction by 
zinc and iron in alkaline solution. The method gives much closer 
results than Winogradsky's, and is applicable to culture liquids 
which do not contain ferrous sulphate, which, moreover, is not 
essential for the growth of these bacteria. 

The culture media may contain small quantities of other reducing 
substances which involve a constant error, generally" negligible. 
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Citric acid is generally employed, hut does not affect the nitrite 
titration performed in the manner described. Ammonium sails 
are eliminated by boiling before red net ion of the total nitrate. 
Franzen and Lohman (A'., 1909, ii, 917) have criticised the gam- 
metric methods as applied to bacteriological work, and recommend 
Busch's method (A., 1906, ii, 392) for liquids containing much 
organic, matter, based on oxidation of nitrites by peroxide and 
their decomposition by hydrazine sulphate, the nitrates being 
determined in both portions by precipitation with nitron. Methods 
of minor importance have been based on the precipitation of 
nitrites by 2 :4~diamino-6-hydroxypyrimidine sulphate, and on the 
elimination of nitrites by esterification with methyl alcohol in 
presence of standard hydrochloric acid, the loss of acidity being 
determined. J„ p. B. 

Gravimetric Estimation ol Phosphates, W. R. Mummery 
(Analyst, 1918, 43, 324).—Complete precipitation of phosphoric 
acid may be effected by a modification of XJllmann’s method, in 
which the nitric acid solution is filtered prior to- dilution to a 
standard volume. Phosphomolybdates are precipitated at 60° and 
allowed to remain for thirty minutes at 60°, whilst magnesium 
ammonium phosphate is precipitated at 80° and left for three hours 
at the ordinary temperature. C. A. M. 

The Estimation of Phosphoric Acid as Magnesium 
Pyrophosphate. IV. D. Balareff (ZeiUch. anortj. Ohm., 1918, 
104, 53—56).—On account of the slight solubility of the two phos¬ 
phates Mg[(NH 4 ) 2 P0 4 ] 2 , and Mg ;? (P0 4 ).,, it is practically impossible 
to get true equilibrium in solution and is difficult to obtain a pure 
precipitate. of normal magnesium ammonium phosphate (compare 
this vol, ii, 332). When the velocity of precipitation is retarded 
by allowing ammonia to diffuse slowly into an acid solution of the 
phosphoric acid-magnesia mixture in presence of ammonium 
chloride in the cold, the precipitate is practically pure MgNH 4 F0 4 , 
Experiments on the method of Schmitz, by which ammonia, is 
added to a hot solution in presence of ammonium chloride and 
precipitation occurs on cooling, show that the precipitate thus pro¬ 
duced is not pure. On ignition, part of the phosphoric acid is lost 
by volatilisation, and the residue is relatively rich in magnesium 
and poor in phosphoric acid, the errors approximately compensating 
one another. It is therefore inadvisable to redissolve and repre- 
cipitate after ignition. The result obtained by this method is not 
affected by variations in dilution or in the quantity of ammonium 
chloride present. E. H.'R. 

'Rapid Micro-method for the Estimation of Phosphate 
and Total Phosphorus in Urine and Stools. Akira Sato 
(/. Biol. Chain., 1918, 35, 473—477).—Th© phosphate,is precipi¬ 
tated by uranium in the presence of sodium acetate and acetic 
acid, alcohol being added to facilitate precipitation and filtration. 
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The uranium phosphate is then dissolved in acid and the solution 
treated with potassium ferroeyanide. A red colour is developed, 
the intensity of which is compared in a colorimeter with that pro¬ 
duced in a similar manner from a standard uranium phosphate 
solution in hydrochloric acid. H, W, B. 

Use of Manna in the Estimation of Boric Acid. Lilli ax E. 
Xles (Analyst, 1918, 48, 323).—-A freshly prepared solution of 
manna can replace glycerol in the estimation of boric acid. As 
a rule, about 5 grams of manna in solution are equivalent to about 
25 c.c. of 80% glycerol. C. A. M. 

Estimation of Silicon in Ferrosilicon* P. Nicolardqt and 
J. Koenig (Aim, Chim. anal., 1918, 23, 169—173).—-The ferro- 
silicon is fused with sodium carbonate and potassium nitrate, and 
the silica then estimated by the usual methods. W. P. S. 

Estimation of Total Carbon in Various Biological 
Substances, AxDui Eenaud (7. Pharm. Chim., 1918, [viii], 18, 
106—108),—The substance is heated with sulphuric acid and 
potassium dichromate, and the resulting carbon dioxide, together 
with other gases, is absorbed in ammoniacal calcium chloride solu¬ 
tion, The resulting calcium carbonate is then estimated volu¬ 
me trie ally. If ammoniacal barium carbonate is used for the 
absorption, the barium carbonate obtained may be converted into 
barium sulphate and weighed as such. [Bee, further, 7, Soc. 
(■hem.. 7nrL, November.] ^ W. P. S. 

Estimation of Potassium. Titos, Steel ( Analyst, 1918, 43, 
348-—349).—The hydrochloric acicl solution containing the 
potassium, and also iron, calcium, magnesium, etc,, but free from 
silica, is evaporated with the addition of an excess of platinum 
chloride, and the residue obtained is treated with a mixture of 
alcohol, 76, ether, 13, water, 11 parts. The precipitate is 
collected, washed with the alcohol-ether-water mixture, then dis¬ 
solved in boiling water, and the solution boiled with an excess of 
sodium formate; after a few minutes, hydrochloric acid is added, 
the heating continued until the reduced platinum has flocculated, 
and the platinum then collected, washed, ignited, and weighed. 

W. P. S. 

I 

Volumetric Estimation of Barium and the Solubility of 
Barium Chromate in Various Aqueous Solutions, , John 
Waddell (Analyst, 1918, 43, 287—289).—Barium chromate, as 
obtained in the separation of strontium and calcium, may be 
determined by a method analogous to that used for lead. 

The precipitate of barium chromate (about 0*15 gram) is col¬ 
lected on asbestos in a Gooch's crucible and dissolved in 25 c.c, 
of strong hydrochloric ,acid and 75 c.c. of'water,'and the solution 
made'up to 200 c.c. “About '6 grams of potassium iodide are 



ii. 408 


AHSTUAOTS OF CTT'R'MTnATi PA?mS. 


added, and, after ten minutes, flie liberated iodine is titrated with 
standard thiosulphate solution. It is essential that the hydro- 
chloric" acid should be cold and dilute la prevent liberation of 
chlorine by the chromate. The method has been used u> determine 
the solubility of barium chromate in water and various aqueous 
solutions under the ordinary conditions of washing a precipitate. 
The results showed that for washing barium chromate, pure water 
is preferable to 1% ammonium acetate solution, which dissolves 
about four times as much of the salt as water, 0. A, M. 

Method lor the Separation and Estimation ol Barium 
Associated with Strontium. F. A. Gooch and M. A. Soderman 
(Amer. J. 1918, 48, 538—540).—Barium and strontium may 
be separated by treating the saturated solution of their chlorides 
with a mixture of concentrated hydrochloric acid and ether (4:1) ; 
about 50 c.c. of this mixture are required for 0-5 gram of the mixed 
salts. The precipitated barium chloride is then collected on an 
asbestos filter, washed with the hydrochloric acid-ether mixture, 
dried at 150°, and weighed. [See, further, J. Sac. Ohem ,* Ind., 
November.] ~ ' W. P. S. 

Volumetric Estimation of Zinc. R. Ho when (Ohem, News, 
1918, 117, 322).—Zinc can be estimated volinnetrically as chloride 
and in the absence of salts of ammonium and the heavy metals 
in the following way. The solution is evaporated to remove most 
of the free acid and then exactly neutralised by Nj 10-Sodium hydr¬ 
oxide, using one drop of methyl-orange as indicator. The solution 
is then titrated further with ,N / 10-sodium hydroxide, using phenol- 
phthalein as indicator. Towards the end of the titration, the 
solution is boiled, and the end-point taken as that point where the 
pink colour remains on boiling. The method is stated to give 
absolutely concordant results. J, F. R. 

' Analysis of Commercial Zinc. L. Bertiaux (Ann, Ohm * 
ami* 1918, 28, 161—169, 181—191).—Methods are described in 
detail for the estimation of the following impurities in commercial 
zinc: lead, iron, cadmium, sulphur, carbon, copper, arsenic, and 
antimony. Analyses of forty-two samples are' recorded. The 
maximum, amount of copper found was 0*012%, of tin 0*576%, of 
iron 0*210%, of lead 2*327%, of cadmium 0*380%, of sulphur, trace, 
,|md of carbon 0*033%. Arsenic and antimony were present in 
^traces only. {See, further, J. Son. Ohem. hid ., 658a.] 1 ' 

W. P. S. 

Separation of Traces of Copper from Solution. J. E, 
Saue and Bavip Crawford (Analyst, 1918* 48, 348).—The anti- 
"septic known as quinosol {the potassium salt of 8-hydroxy quinoline- 
: 5-sulphonic acid)' gives ' a precipitate with traces of copper, ' If 
: : p'l ; :gram qf quinosol ; is dissolved in 100 e.o of water"'containing 
'b@^0002 ; gram of ^copper (as a salt), a voluminous, yellow precipitate 




ANALYTICAL CHEMISTRY, 


ii. 409 


forms within eighteen hours • the precipitate is soluble in dilute 
hydrochloric acid. By means of this reagent, copper may be 
detected in distilled water which has "been stored in copper vessels. 
Other metals in very dilute solution do not give a reaction, but a 
precipitate may be obtained from a concentrated solution of a 
mercuric salt. W. P. 8. 

The Detection of Mercury in Urine,, with Employment 
of a New Solvent for Mercuric Sulphide* S. Gutman 
(BiocJiem. ZeiUch 1918, 89, 199—208).—The solvent in question 
is a solution of hydriodic acid, prepared by dissolving 5 grams of 
potassium iodide in 12 c.c. of 10% sulphuric acid, and diluting 
to 25 c.c. The urine 1 is treated first with hydrochloric acid and 
potassium chlorate to destroy the organic matter. From the 
slightly acid solution, mercury is precipitated by hydrogen 
sulphide-. The sulphide is purified by dissolving in aqua regia and 
reprecipitation with hydrogen sulphide. This precipitate, if it is 
mercuric sulphide, should be insoluble in hot nitric acid solution, 
but soluble in aqua regia and the given solution of hydriodic acid. 

S. B. S. 

Adsorption of Colloidal : Hydroxides. K. Sch&ringa 
( Pharm . Weekblad, 1918, 55, 1070—1074).—The author considers 
that in analysis the adsorption of ordinary salts by metallic hydr¬ 
oxides has not ranch practical significance. In separating iron, a 

large excess of alkali is undesirable. A. J. W. 

* 

Precipitation of Iron by Hydrogen Sulphide. R. 
"W under licit (Zeitsch. physihctl. Chem. Unterr 1917, 30, 254; 
from Chem . Zm.tr., 1918, i, 814).—It is commonly stated that 
hydrogen sulphide does not produce a precipitate in solutions of 
ferrous salts, This is so only in solutions in mineral acids. Even 
Gay-Lussac mentioned that in the presence of sodium acetate a 
precipitate of ferrous sulphide is obtained. Ferrous sulphide is 
also precipitated from solutions of ferrous acetate in acetic acid 
and of iron powder in citric or succinic acid, C. 8, 

Use of Titanium Trichloride as a Reducing Agent in 
the Estimation of Iron by Titration with Permanganate 
in Hydrochloric Acid Solution. L. Brandt (Ghent. Zeit., 
1918, 42, 433—434, 450—451).—Titanium trichloride solution 
may be used in place of stannous chloride solution for the reduc¬ 
tion of. ferric salts previous to the titration of the latter with 
permanganate solution. The ferric salt may be reduced by the 
addition of exactly the requisite quantity of the titanium tri¬ 
chloride solution, or an excess may be added, and this excess then 
removed by means of copper sulphate. The presence* of platinum 
chloride, potassium dichromate, or arsenic acid in the ferric salt 
solution does not affect the results. Copper sulphate may also be 
used for 'removing excess of stannous chloride" when this; is 
employed for reducing'the ferric salt. V. P, 8. 
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The Colorimetric Estimation of Cobalt, E. Gabriel Jones 
(.4 ndyxt, 1918, 43, 317—319),—-Small quantities of cobalt (0*01 
to 0*1%) may be colorimetrically estimated by means of absolution 
of a-iiitroso-iS-naplitlxol, as nsec! by Alack (A., 1915, ii, 658), 
amnioniuiii citrate 1 solution being added bo eliminate the effect oi 
moderate quantities of many other metals. In the case of 
varnishes, a solution of the ash from the sample in hydrochloric 
acid is treated with the reagents, and the coloration compared with 
those given by different quantities of a standard solution of cobalt 
containing the same amounts of ammonium citrate and o-nitroso* 
fhnaplithol. About 0*1 mg. of cobalt is the most satisfactory 
quantity for the comparison. It is essential that the solutions 
should contain about the same amount of free ammonia, Iron, 
zinc, and lead do not interfere with the estimation, but copper, 
nickel, or manganese, if present in notable quantities, must be 
removed prior to the estimation. C. A. M. 

Estimation of Tin in High-grad© Wolfram Ores, and 
the Us© of Lead as a Reduction Agent in Pearce*s Assay* 
A. XL Powell (J. Soc . Ohm. Ind t) 1918, 37, 285—287t).—O ne 
gram of the finely ground sample is added to 5 grams of fused 
“ bisulphate,” the mixture heated to redness, then cooled, and 
boiled with about 80 c.c. of 5% tartaric acid solution. The in¬ 
soluble portion is collected, washed with hot water, ignited while 
wet in an, iron crucible and fused with sodium peroxide, and the 
tin estimated in the usual way. Traces of tin remaining iti the 
tartaric acid solution may be recovered by means of hydrogen 
sulphide. The results obtained are trustworthy and agree with 
those found by the aqua regia method, the potassium cyanide 
fusion method, and the sodium peroxide fusion method. Lead 
may be used for the reduction of stannic salts. The solution from 
the sodium peroxide fusion is rendered slightly acid with hydro¬ 
chloric acid, diluted to 100 c.c., 20 grams of sodium chloride, 40 c.c. 
of concentrated hydrochloric acid and 10 grams of granulated lead 
are added, and the solution is boiled for twenty minutes after the 
disappearance of the ferric chloride colour. A piece of marble is 
then added, the solution cooled, diluted with 50 c.c, of dilute 
sodium hydrogen carbonate solution, and titrated with iodine solu¬ 
tion without removing the excess of lead. W, P. S. 

Quantitative Estimation of Vapours in Gases* A 
Differential Pressure Method. Harold Davis and Mary 
Davidson Davis (J. Ind . Fng. Chen., 1918, 10, 709—712).— 
The method depends on the fact that the vapour pressure from a 
liquid is independent of the kind of gas above it, provided the 
gas is inert (Dalton's law of partial pressure); deviations from 
this law are known, but it holds in the case of benzene and air. 
If ^ two flasks are connected by a manometer, one of the flasks con¬ 
taining air and the other a mixture of air and 1 benzenei 'vapour 
corresponding with a pressure less than the saturation pressure, 
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and a small bulb of benzene is broken in each flask, the liquid 
benzene in the second flask will add only the amount of pressure 
necessary to bring its pressure up to saturation; the benzene in 
the flask containing air only will, however, produce the total 
saturation pressure, and the manometer will register a difference 
in pressure equal to the pressure of the vapour in the original gas 
mixture. W. P. S. 

Application of the Differential Pressure Method to the 
Estimation of Benzene and the Total Light Oil Content 
of Gases. Harold S. Davis, Mary Davidson Davis, and 
Donald G. MacGregor. (J. Iwl . Eng. Chem., 1918, 10, 712—718). 
—Details of procedure are given for the application of this method 
(preceding abstract) to the estimation of benzene, toluene, and 
xylene in gases. W. P. S. 

Absorption of Light Oils from Gases. Harold S. Davis 
and Mary Davidson Davis (J. Ind . Eng. Chem., 1918, 10, 
718—725).—The vapour pressure of benzene from its solution in 
oil is governed by Henry’s law for the solubility of gases in liquids 
and by Babo’s law for the constancy of'the fractional lowering of 
the vapour pressure from a solution over variations in tempera¬ 
ture, and the flow of oil necessary to remove completely the benzene 
from a gas may be calculated accordingly. Determination of the 
molecular weight of an oil when dissolved in benzene is suggested 
as a method for standardising oils as regards their efficiency for 
absorbing vapours from gases, W. P. S. 

Estimation of Alcohol in Spirituous Liquors. Nagendra 
Chandra Nag and Panna Lal ( J . Soc . Chem. hid ., 1918, 37, 
290t).—A known weight of the alcoholic liquid is treated in a 
graduated cylinder with an excess of anhydrous potassium 
carbonate, 5 to 10% of water being added if the alcohol content 
is more than 90%; the mixture is then shaken and allowed to 
remain, or it may be subjected to centrifugal action. It separates 
into three layers: a lower layer of solid potassium carbonate, a 
middle layer of saturated potassium carbonate solution, and an 
upper layer of alcohol hydrate 1 , 4OH,H«0, which contains 
94*061% of alcohol by volume or 91*089% by weight. The- per¬ 
centage quantity of alcohol in the sample is 

(F + v x 0*00275)[1 - 0-001068(2 -15*6)] x 0*7936 x 94*06/ W. 

V is the volume, in c.c,, of the alcohol hydrate observed, v the 
volume of the saturated potassium carbonate solution, t the 
temperature, W the weight in grains of the sample taken, 0:00275 
is the solubility (in c.c.) of the alcohol hydrate per c.c. of the 
saturated potassium carbonate solution, 0*001068 the apparent 
coefficient of expansion of alcohol hydrate, and 0*7936 is the D}S3 
of absolute alcohol. W. P. S. 
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A New Reaction lor Acetylcarbinol. < >s k ar B aui>isoii 
(. Hiovhcm . ZcUach., 1918, 89, 270—280).---A. dilute solution of 
acetylcarbinol in water containing sodium ’.hydroxide- is boiled lor 
a few minutes with o-ammobenzaldehyde. The mixture is then 
cooled, acidified, and made alkaline again with sodium 
hydrogen carbonate. A fluorescent solution is obtained, [mm 
which 3 -hydroxy-2 -methylquinoline can be extracted by ether; on 
distilling off the ether, it'is obtained as a white- residue, which 
gives a deep red colour with ferric chloride in alcoholic solution. 
The alcoholic solution also gives a brilliant blue .fluorescence on 
dilution with water. These two reactions are characteristic. 

S. B, S. 

The Detection of Sucrose in Milk* G. J). Elsdon (Analyst, 
1918, 48, 292—293).—The most sensitive test for sucrose- in milk 
is a modification of Gayaux’s test, in which 15 c.c. of the milk 
are treated with 1 c.c. of 3iV T -hydrochloric acid and 0*5 gram ot 
resorcinol. On drying five dro-ps of the resulting mixture on a 
white tile on the water-bath,, a red coloration is obtained in the 
presence of as little as 0*02% of sucrose. 0. A. M. 

Titration of Oxalic Acid by the Conductance Method. 
Herbert 8. Harned and Clinton N. Laird (,/. Amer . Chew . 
Sac 1918, 40, 1213—1218).—The electrical conductivity method 
affords a means of titrating a strong acid in presence- of much 
weaker acids, and as a result of observations on the change of 
conductivity which occurs when a solution of oxalic acid is titrated 
with sodium hydroxide, it is found that the replacement of the 
first hydrogen atom by sodium is indicated very sharply by the 
conductivity. The influence of dilution on the sharpness of the 
change in the conductivity at the point at 'which the acid, oxalate 
is formed has been examined, and it appears that the abruptness 
of the' change increases with the dilution. The presence of 
carbonate in the hydroxide solution leads to high results when the 
conductance method is used in the- estimation of oxalic acid. | Hoe, 
further, J, Soc. Chem , Ind. 9 G53a.J IL M. D. 

Separation of OxalichAcid from Tartaric Acid, Ajiminius 
Bau (Chem, Zeit 1918, 42, 425 — 426). — The solution, containing 
not-more than 0*2% of oxalic acid,, is treated with boric acid and 
one-fifth of its volume of calcium acetate solution, the mixture is 
kept, in an ice-chest for forty-four hours, the precipitate, of calcium 
oxalate then collected, washed, ignited, and the resulting calcium 
oxide 1 titrated, with Nj 10-hydrochloric acid. The volume of the 
filtrate, and of the wash water must' be noted; the solubility 1 of 
calcium oxalate in the filtrate h equivalent to 3*42 mg. of oxalic 
acid per litre, whilst ;in the wash water it is equivalent to- 4*64 mg, 
,of ^oxalSc 'acid' , ^eh; , |itfe., The weight of oxalic acid'found Is 
: p#tected 'accordingly.,;, The.,calcium acetate solution used is made 
by adding 500 c.c. of a solution of 330 grams of sodium acetate 
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in 3'UU c.c. of wafer to 25 grains of calcium chloride dissolved in 
500 c.c. of 50% acetic acid; the mixture is kept at 7° lor forty- 
eight hours, and then filtered. The amount of boric acid required 
to prevent the precipitation of calcium tartrate is at least 0*25’ mol. 
of boric acid -expressed in terms of tartaric acid, but a large excess 
of boric acid does 1 not interfere. • W. P. S. 

«r 

Detection and Identification of Malonic Acid. Bougault 
(Ann. Ohim . anal, , 1918, 23, 154—155).—Malonic acid condenses 
with cinnamaldehyde to form cinnainylidenemalonic acid, a yellow 
compound, m. p. 208°, practically insoluble in water (compare 
Ruber, A., 1904, i, 894). A mixture of 0*10 gram of malonic 
acid (or an equivalent quantity of its sodium or calcium salt), 
15 drops of cinnamaldehyde, and 1 c.c. of acetic acid is heated 
at 100 6 in a sealed tube for ten hours. The mixture is then 
diluted with 15 c.c. of water, the solution saturated, with sodium 
carbonate, filtered, and the filtrate acidified with hydrochloric 
acid; the yellow precipitate formed is collected, dried at 100°, and 
weighed. Each gram of malonic acid yields approximately 1T0 
gram of cm namylidenem atonic acid. Oxalic acid, succinic acid, 
citric acid, sodium chloride, or. potassium sulphate do not inter¬ 
fere with the reaction. W. P. S. 

'Estimation of Indigotin, Wilhelm Heinisch ( Father-Zeit 
1918, 29, 183—184, 194—197).—The most suitable method for 
the estimation of indigotin in indigo> is by titration with per¬ 
manganate. Constant values for the oxygen consumed are only 
obtained by performing the titration in highly dilute solutions, 
from 1 part of indigotin in 20,000 of water, onwards. The 
constant value does not represent the oxidation of 1 molecule of 
indigotin by 2 atoms of oxygen with the formation of isatin, as 
was formerly supposed, but corresponds with the production of a 
complex oxidation product resulting from the action of 9 atoms 
of oxygen on 5 molecules of indigotin. Thus 262 parts of indigotin 
require 28*8 parts of oxygen, or, in other words, 1 mg. of potassium 
permanganate oxidises 2*3 mg. of indigotin. Using this ratio as 
the basis of the standard permanganate solution, it is possible 
to dispense with the usual practice of standardising the perman¬ 
ganate against a sample of indigotin of known purity; ferrous 
ammonium sulphate or an oxalate may be employed. The resi¬ 
dual colour of tlie oxidised indigo solution ranges from yellow 
to reddish-brown, and the exact end-point cannot be established 
by ordinary direct titration. Accurate results may, however, be 
obtained by a process of colour matching. The titration is carried 
out simultaneously in duplicate nearly to the end-point, a faint 
green. Permanganate is then added alternately in small quanti¬ 
ties to each of the solutions, which are compared against a white 
ground" after each addition, until one sample shows no- greemAbhe 
and tlie other still retains ' a Visible trace. [See, further,- 'Jl ■ &&&/ 
Wim.J’nd,, 648a.] ' J. »; B\ - 
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Colour Reaction of Mercury Fulminate with Phenyl* 
hydrazine* A. Langiians (Zeitech. <uujen\ Chem,, 19 id, 31, 
i, 161-—163).—On treating mercury fulminate with phonylhydr- 
aisine, decomposition takes place, and on subsequently diluting the 
liquid with alcohol and adding a dilute acid, preferably sulphuric 
acid, a reddish-violet coloration is produced. This reaction may 
be used as a sensitive tes£ for mercury fulminate. The dye can be 
extracted with chloroform, and its reactions indicate that it is 
pararosaniline. It is probable that the mercury plays a part in 
the reaction, since several mercury salts have been used in the 
preparation of rosaniline. 

When phenylhydrazine is decomposed with chloride of lime, 
crystals of azobenzene' and a yellowish-brown oil are produced. 
The oil consists of benzene, azobeuzene, and aniline; 

2NHPh-NH, + 30- 3H<>0 + N, + NPh’.NPh, 

. 2NHPh*NHa + 20 - 2BU0 + $£t % + 2C 0 H (; . 

[See also J. Soc. Chem. Ind, 9 1918" 637a.]" C. A. Ml 

Simple Apparatus for the Estimation of Urea in Blood. 

C. 3SL Peltkisqt (J. Pharm. Chirn., 1918, [viij, 18, 73—80).- -A 

small nitrometer is described for, the estimation of nitrogen by the 
hypobroinite method^ it is constructed from a 30 c.c. glass bottle 
and a piece of graduated tubing, 8 cm, in length and 7 mm. in 
diameter. " W. P. S. 

Estimation of Creatinine and Creatine in Blood* W. 
Denis (J. Biol. Chem., 1918, 35, 513—516).—Accurate results 
for creatine and creatinine in the blood can be obtained by Palin’s 
method (A., 1914, ii, 505) if the proteins are first precipitated by 
metaphosphoric acid. BL W. B. 

Detection of Ergotinine. Ludwig Woltkr (Chem. ZeU *, 1918, 
42, 446),—An alcoholic solution of ergotinine containing 1 part 
in 1,240,000 gives a distinct reaction with the potassium mercuric 
iodide reagent for 1 alkaloids. The yellowish-red zone, changing to 
violet and then to blue, given by a solution of ergotinine on the 
addition of sulphuric acid, is characteristic of this alkaloid 
(Tanret). In Rosen thaler’s and in Keller’s modifications of Urn 
test, a trace of ferric chloride is present. It is essential that all 
these tests, and especially that of Tanret, should be applied under 
definite conditions, and' in particular that the solution of the 
alkaloid must not be too concentrated, or zones of other colours 
than, blue will be obtained. The hypothesis that the coloration is 
due to oxidation was confirmed by the fact that a trace of hydrogen 
peroxide could replace ferric chloride in the test. With ibis 
modification, the reaction is rendered twice as sensitive as Tanretb 
original test, [See also /. Soc. Chem . In<L, 1918, 671a/| 

' ' w , ■ . , 0. A, M. 

The Value of Tanret’s Reagent for the Detection, of 
Quinine in Urine. G. Pehn (Bull. Set. Pharmacol 191.7, 24, 
337—338; from Chem. Zenit ,, 1918, i, 955).—TanreTs reagent is 
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unsuitable for the detection of quinine in urine, since it yields 
precipitates which are soluble when warmed, even in the absence 
of proteins and alkaloids. BL W. 

Isolation and Estimation of Small Quantities of Quinine 
in Urine. G, Pepin (Bull. Sci. Pharmacol ., 1918, 25, 19 — 22; 
from Ghem. Zentr., 1918, i, 955).—The quinine is isolated by 
repeated extraction with small quantities of chloroform, purified* 
and dissolved in a few c.c. of water acidified with hydrochloric 
acid; the alkaloid is converted into a derivative which is soluble 
in water, and estimated by measuring the quantity of the solvent 
necessary for complete solution. The hydrate is suitable for 
amounts of 2—3 mg. and upwards, the picrate for quantities of 
less than 1 mg. Distinct fluorescence is observed with more than 
1/20 mg. dissolved in water (2 c.c.). The presence of antdpyrine 
and pyramidone alter the fluorescence and solubility of the picrate™ 

H. W. 

• Estimation of Purine Bases in Pood-stuff is. Th. von 
Fellenbekg ( Biochem . ZeiUch 1918, 88, 323—336).-—The author 
describes in detail the method employed, the bases being pre¬ 
cipitated by copper sulphate and sodium hydrogen sulphite, and 
the nitrogen estimated in the precipitate. The purine content of 
a large number of foodstuffs is given, S. B. S. 

Combined Estimation of Tyrosine and Uric Acid in the* 
same Solution. E. Hkrzfeld and H, Klinger { Biochem , ZeUsch. r 
1918, 88, 283—285)Eolin’s phenol reagent is employed. It; 
gives a colour twice as strong with tyrosine as with uric acid. The 
colour with the solution of the two substances is first estimated,, 
then uric acid is destroyed by hydrogen peroxide and sodium hydr¬ 
oxide, then the phenol reagent is added again, under conditions* 
specified, and the tyrosine alone is determined colorimetrically. 

S. B. S. 

Detection of Bile Pigments in Serum. A. Fouchkt 
(Gow/pt . rend. soc. biol., 1917, 80, 826—828; from Phymol. Ahstr., 
1918, 3, 246—247),—Proteins are precipitated by trichloroacetic 
acid, and the precipitate is yellow if bile pigments are present. 
On exposure to air, the precipitate becomes green, the oxidation 
to biliverdin being accelerated by the addition of ferric chloride. 
The method may be used colorimetrically. S. B. S. 

Modification of Grimbert T s Method for the Detection of 
Biliary Pigments in Urine- A. Foucfiet (J. Pharm. Chim ,, 
1918, [vii], 18, 19—20),—Ten c.c. of the urine are treated with 
3 c.c. of 10% barium chloride solution, the mixture submitted to 
centrifugal action, the sediment washed, and then mixed with 
1 c.c. of a reagent consisting of trichloroacetic acid, 3 grams, ferric 
chloride solution, 2 c.c., and water, '20 c.c. ' A green 1 coloration 
develops within a few minutes if biliary pigments are present. 
.The sensitiveness of the best is about l m 50,000. W. P. 8. 
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Detection ol Methylene-blue in Urine* L. TumoNimAi; 

(( Unnpt. rend. hoc. hi of., 1917, 80', 882; from Physiol. .! h.slr., 
19.18, 3, 2 64). ---Urine in acidified with acetic acid, .f ragmen in of 
thymol are added, and the mixture is boiled. Thymol collects on 
the surface, carrying with, it the pigment. 8. B. 8. 

Approximate Estimation of Proteins in Physiological 
Fluids. 1 loKCito Nakaskko (i )fom. Coll. Sci, Kyoto, 19IS, 3„ 
03—112).- ■ “A preliminary account is given of an acidimeirio 
method for estimating proteins by precipitating with picric acid 
in the presence of hydrochloric acid, a given diminution of acidity 
after precipitation corresponding with a given amount of protein. 
A modification of Esbaeh’s method is also described in which the. 
precipitation by picric acid is carried out in the presence, of .V/20- 
hydrochloric acid instead of citric acid. A modification of Roberts 
and Stolnikovs application of the Heller test is also described. 

S. R. 8. 

Hydrolysis of Proteins in the Presence of Extraneous 
Materials and the Origin and Nature of the 41 Humin M 
of a Protein Hydrolysate. Ross Aik bn CSobtnbk (Science, 
1918, (N.S.), 48, 122—124. Compare A., 1916, i, 681; Hart 
and Sure, A., 1917, ii, 111).—The author points out that the 
results obtained by Mcllargue (this vol., ii, 280) are incorrect, 
because ho has failed to recognise that the insoluble residue 
obtained on digestion of caseinogen is humin, and consequently lie 
has omitted to take into account the nitrogen in this fraction when 
calculating the distribution of nitrogen in the protein. Hence 
the general conclusion is that an accurate estimate of the distri¬ 
bution of nitrogen in a feeding stuff cannot be obtained by a 
direct application of the Van Slyke method of analysis, 'even when 
th© duration of the hydrolysis is limited to twelve to fifteen hours, 

H. W. B. 

Acetic-Sulphuric Acid Test for Albumin. It. Lkonk 
(Palidinieo, 1918, 25, 224 ; from Pliymof. Ahdr 191.8, 3, 222). - 
The test depends on the precipitation of protein by a reagent pre¬ 
pared by adding 100 drops of glacial, acetic acid and 100 drops of 
a 25% solution of sulphuric acid to 100 e.c. of a 10% solution of 
potassium dichromate. S. B. 8. 

Protein-Sugary its Estimation. II. Bierry and (Mmk.) L, 
Randoin-Vanard (Soc. Biol., May, 1918; from J. PJiarm. (J him., 
1918, [vii], 18, 54).—The following method is suggested for the 
hydrolysis of the protein-sugar compound found in blood. Fifty 
c.c. of the blood are mixed with 50 c.c. of 0*2% sodium chloride 
solution, diluted with 90 c.c. of water, and 4 c.c. of sulphuric acid 
mixed previously .with 10 c.c. of water are added; the mixture, is 
then heated in an autoclave at 120° for forty minutes. 

w. ib a 
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Spark and Arc Spectra of Gallium, Indium, and Zinc. 
L. M. Dennis and J. Aldington Bridgman (J\ Amer. Ghem. Soc 
1918, 40, 1531—1561).—See this vol., ii, 456. 

Absorption Spectra of the Blue Solutions of certain 
Alkali and Alkaline Barth Metals in Liquid Ammonia and 
in Methylamine. G. E. Gibson and W. L. Argo (J. Amer . Cliem. 
Soc., 1918, 40, 1327—1361. Compare Fhydcal Rev., [N.S.J, 1916, 
7, 33).—In a previous paper (loc. cit.), it was shown that dilute 
solutions of sodium and magnesium in liquid ammonia had identical 
absorption spectra. The similarity was explained as due to the 
dissociation of the metal atoms into electrons partly combined with 
the solvent, and into cations which are also present in liquid 
ammonia solutions of salts of the metal. The present paper con¬ 
tains an account of further work on the same subject. The absorp¬ 
tion spectra of solutions of lithium, potassium, and calcium in 
liquid ammonia, and of lithium, sodium, potassium, caesium, and 
calcium in methylamine, have been measured. With the possible 
exception of calcium, the solutions in liquid ammonia have the same 
absorption spectra as those previously measured. In methylamine, 
the absorption spectra are entirely different from those in liquid 
ammonia, a marked absorption maximum appearing which is absent 
in liquid ammonia solutions. The maximum lies at 650 /xjx, and 
is independent of the nature of the metal. In liquid ammonia, the 
absorption index is independent of temperature, but in methyl- 
amine a marked negative temperature coefficient is observed in 
every case examined, the absorption index diminishing approxim¬ 
ately 1% for a rise of 1°. In liquid 'ammonia, the absorption index 
is proportional to the total concentration of the metal. In methyl- 
amine, the same is true at the position of the hand maximum, but 
at shorter wave-lengths deviations are observed, the absorption 
increasing more rapidly than Beer's law demands with increase in 
the concentration. The ratio of the absorption index at 650 ja/x to 
that at 530 /qx increases not only with increasing concentration of 
the metal, but also with increasing concentration of the reaction 
product of the metal with methylamine, and probably also with 
increasing temperature. The experimental results are explained 
by the following hypothesis. The colour in all cases is due to 
electrons combined with the solvent. In ammonia, the dissocia¬ 
tion of the metal into electrons is nearly complete, and the con¬ 
centration of electrons uncombined with solvent is negligible com¬ 
pared with that of the solvate electrons. In methylamine, the con¬ 
centration of un-ionised metal is no longer negligible, and is 
responsible for the increased absorption at the shorter wave-lengths; 
further, the solvation of the electrons in methylamine is incom¬ 
plete and diminishes as the temperature is increased. J. F. S. 

*rr\r nvnr iJ 20 
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Determination of the Constitution of Coloured Substances 
from their Absorption Spectra. F. K ehrmann ami Maurice 
Sand ok (Mclv. Chim. Avia, 1918, 1, 270—277),— A resume of 
work previously published on the relationships between colour and 
constitution* 4* P« S. 

Absorption of Light and Sis© of Particles in Disperse 
Systems* Nils. E. Puildlad (Inauy. Dins*, Upwalu, 11)18, pp. 85; 
from Ghem. Zentr ,, 1918, ii, 92—93).—Mainly an account of work 
which has been published previously (A., 1909, ii, 277, 561, 723; 
1910, ii, 946; 1913, ii, 2; 1917, ii, 557). Spectropliotometric 
observations of a silver hydro,sol with very small particles show 
that tlx© absorption increases towards the region of shorter wave¬ 
length, and that the maximum is not attained at X~400/xp; 
with larger particles, the maximum lies in the blue-green and 
passes finally into the yellow region. All the. silver hyclrosols 
investigated have a second, better marked maximum in the ultra¬ 
violet. 

A colloidal solution of Butter-yellow 0 was obtained by adding 
water to an alcoholic solution of the' dye, the size of the particles 
being controlled by varying the concentration of the alcoholic solu¬ 
tion. As the size of the particles decreases, the absorption 
approximates to that of a molecular solution. H. W. 

The Stratification o! Liquid Layers. 4 nan Perrin (Ann, 
Physique, 1918, [ix], 10, 160—184).—A repetition and extension 
of J ohonnott’s work (compare Phil. Mag., 1906, 751) on the “black 
spots” in the films of soap bubbles. r fh© author shows that the 
number of these coloured regions pf uniform thickness may become 
very great after the addition of colouring matters, such as uraniii 
or msculin, the soap films assuming a stratified structure. Light 
favours the evolution of the‘film, the particular portion of the 
spectrum which is most active being that which is absorbed by the 
colouring material in. the ' film. 1 Similarly, rise * in temperature 
favours the stratification. Stratification can also be observed in 
the films from “soapy" water obtained with rosin. The author 
suggests a method for enumerating these coloured areas, and shows 
that their number is independent of the substances added to the 
water,(soap or rosin). In a stratified liquid film, the thickness of 
each area i$ a whole multiple of an elementary thickness of about 
5, millimicrons. W. 6. 

Fluorescence. Jean Perkin (Ann. Physique, 1918, [ix], 10, 
133—159).—A theoretical discussion of the subject. The emission 
of fluorescence implies the destruction of the fluorescent substance, 
and it is probably- Only at this moment, of destruction that the 
molecules are fluorescent. Variations of temperature and viscosity 
do* hot 'exert anymarked- influence on the fluorescence of organic 
^'anb-stances.' 1 ' This mPleeuiar fluorescence resembles in, character ,ih© 
atomic, fluorescence-%'(;phosphoreseence excited-by the cathode ray's, 
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A-rays, or a-, and y-rays in inorganic substances. The optimum 
concentration giving the maximum fluorescence depends on the 
thickness of the liquid layer studied, but is in all cases less than 
110%. Beyond a certain dilution, the fluorescence of a given mass 
remains constant, the fluorescent power thus having a well-defined 
limiting value. Each transformation of a lluorogen molecule causes 
the emission of a quantity of light independent of the exciting 
illumination and of the concentration, and a formula is given for 
the calculation of the energy radiated by fluorescence. V/. G. 

Crystaliol’ammescence. llAimiq K \Vkisisjr (J. Vhysical 
Ghem.g 1918, 22, 480—509).—After an historical survey of the 
work clone on this subject, the author describes a series of experi¬ 
ments on sodium chloride, potassium chloride, potassium bromide, 
potassium iodide, sodium bromide, and sodium iodide. The effects 
are produced by precipitating the salts in question by means of 
alcohol, and in the case of all but sodium iodide with the corre¬ 
sponding halogen acid of various concentrations. The effect of 
modifying the conditions, by stirring during precipitation, varying 
the temperature, and increasing the viscosity of the- solution by 
the addition of a colloid (gelatin) and by the addition of a, non- 
electrolyte (sucrose), is also studied. It is shown that crystallo- 
luminescence is caused by chemical action. It is also probable that 
all cases of tribolimiinescence are due to chemical action. The 
luminescent reaction is probably identically the same in the case 
of substances that show both crystailoluminescence and tribolmnin- 
escenee; the only difference is in the actual way in which the reac¬ 
tion is brought about. The specific reaction which produces 
crystal!oluminesce nee of the alkali haloids is the recombination of 
the ions with the, formation of non-dissociated salt. In the- salts 
mentioned above, crystal 1 o 1 uiuinesecuiee was observed in every case 
save those of sodium bromide and iodide, and in every case' the 
conditions were determined for obtaining the maximum effect. 
The maximum intensity of the crystalloluminescenco results under 
conditions which favour the accumulation throughout the solution 
of the largest possible concentration of ions in, excess of the equil¬ 
ibrium concentration of ions and allow the luminescent reaction, 
once started,, to go rapidly to completion. The actual conditions 
differ with different salts. The crystal!oluminescenco of sodium 
chloride is bluish-white in colour, and not white as stated by 
Bandrowski (A., 1895, ii, 66). The colour of the luminescence pro¬ 
duced whan sodium' is' burned slowly in air is similar to, but 
slightly 1 bluer than, the crystailoluminescence of sodium chloride. 
The difference is due to- the specific effect of the- anion. J. 'F. S. 

Some Properties of the Active Deposit of Raditma/ S. 
Ratnkb (Phil, May,, 1918, [vil, 38, 397—405),—The phenomenon 
of the spreading of the active deposit of radium after deposition on 
a disk, as though the deposit was slightly volatile, has, been investi¬ 
gated, and so mo remarkable results have boon obtained, without 

20—2 
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disclosing the nature of tiio phenomenon, but revealing a grave 
source of error in certain investigations. A disk was mounted in 
air opposite the plate coated with the active deposit and charged to 
a high potential, positively to the plate, to prevent recoil pheno¬ 
mena when radium-A was present. It always acquired some of the 
same active deposit as that on the plate. Washing or slightly heat¬ 
ing the plate reduces the loss of active deposit from it enormously. 
When the plate is only exposed to the emanation for a short time, 
in order to coat it with the active deposit, the proportion of active 
deposit it loses is much increased. A plate exposed to the eman¬ 
ation for a fraction of a second loses as much radium-A as if ex¬ 
posed for several minutes, and for these very short exposures, the 
amount of radium-A lost is comparable with, the amount of 
radium-A lost by recoil. For radium-# A/, from 0*1 to 0*04% is 
given up, sufficient except in special circumstances to mask the 
recoil of radium-GA 

In certain cases, the time in which the quantity of active matter 
reaching the disk per unit of time falls to half-value was found. 
For radium-A the results were most regular, the time always being 
1*4 minutes. If the quantity lost were proportional to the quantity 
of active matter present on the disk, this time should, of course, 
have been three minutes. Exposing the active deposit to a violent 
stream of gas from a cylinder at 80 atmospheres did not reduce 
appreciably the subsequent loss of active matter, and the physical 
and chemical conditions of the surface on which the active deposit 
had been formed had no influence. F. 8. 

The Measurement of the Radium Emanation in the 
Atmosphere. Josef Olujxc (Jahrh , Eadioaktiv. Elektronik 1918, 
15, 158—193).—A simplified method of determining the amount 
of radium emanation in the atmosphere by condensation with liquid 
air is described, and the results of measurements extending over 
several years, both by absorption and condensation methods, given, 
A connexion has been traced in Freiburg (Switzerland) between the 
amount of the radium emanation in the atmosphere and the 
meteorological conditions. The mean emanation content was found 
to be 131x10” 18 curie per c,c. With a maximum of 305 and 
minimum of 54, results somewhat higher than these have been found 
by numerous other investigators in various localities. F, S. 


The Radium Content of Water from the China Sea. 
J. E. Weight and G. W, Seise (Philippine J. ScL , 1918, 13, 
[A], 49—*56).—Tests on a single large sample of sea-water, collected 
from a depth of 2 metres in the open sea, 8 kilometres from the 
entrance to Manila Bay, were made by the Chauval absorption 
method comparatively against a standard radium solution. The 
mean of these determinations gave the value as only 0*2 x 10” 12 
gram of radium per litre, whereas a test by Joly’s direct method 
gave a value only one-half of this. These values are much lower 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 421 


than those found by other investigators for sea-water from other 
localities. F. S. 

Radioactivity of Italian Minerals. L. Francesconi, N. 
Granata, A. Nxeddit, and G. Angelino (Gazzctta, 1918, 48, i, 
112—113).—Of a number of Italian minerals from different locali¬ 
ties, the following are found to he radioactive : pyromorphite, the 
radioactivity of which varies with the physical characters, especially 
with the colour; wulfenite and chrysocolla. Certain minerals of 
lead are found to' retard the discharge of the electroscope. Radio¬ 
activity has also been observed with malachite from Carrisal (Chile) 
and with galena (with litharge) from Biokaha (Argentine). 

T. H. P. 

Knowledge and Interpretation of Isotopic Varieties of 
Lead. K. Fa,tans (Zntseh. EleJctrochem 1918, 24, 163—169).— 
In conjunction with A. Nadai and F. Richter, lead was separated 
from a Norwegian thorite from Langesundfiord, analysing 30*1% 
thorium, 0*45% uranium, and 0*35% lead, in which the thorium to 
uranium ratio is 75, and for which the atomic weight of lead, if 
derived wholly from the uranium and thorium, should be between 
207*97 and 208*00. The atomic weight of this lead was found by 
O. Honigschmid to be 207*90 ±0*013, which is the highest value 
yet experimentally found, that prepared from Ceylon thorite, with 
the thorium to uranium ratio 55, by Sodcly, having the atomic 
weight 207*77. The small difference between the experimental and 
calculated values, if significant and. due to the thorium lead not 
being completely stable, shows that the half-period of the thorium 
lead must be at leant 1*7 x 10 R years. 

The question is discussed whether, in the various kinds of lead 
having atomic weights between 206 and 208, there are other isotopes 
than those derived from uranium and thorium, and especially 
whether common lead, with atomic weight 207*2, is a mixture of 
these isotopes or a third distinct isotope. Tf uranium minerals 

of the same geological age are compared, the ratio ? p^ /IT should 

be constant, and if the variation of the atomic weight of the lead 
above the value 206*0 is due to the admixture of common lead 

^ pi^ )> the 0-activity of the lead, which is due to Ra-D + -77, and 

which is a measure of the p^° J'U ratio, should decrease as the 

atomic weight of the lead increases. Three specimens of lead from 
Joachimsthal pitchblende, the atomic weights of which were 
I 206*405, II 206*61, III 206*73, were found to possess 0-activity, 
calculated back to the time of the separation of the lead from the 
mineral, in the ratio 1:0*639:0*55. It is shown that these figures 
are in fair agreement with the view that the lead is a mixture of 
the uranium isotope with common lead, and there are no grounds 
for assuming the existence of more than three isotopes, uranium 
lead 206*0, thorium lead 208*0, and common lead 207*2. F. 8, 
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The Refractive Index and Solubilities o! the Nitrates of 
Lead Isotopes. Theodore W. Hio bauds and. AV alter (J. 
Schumb (J. Amer. Gliem. Soc. } 101.8, 40, 1403—1409'),- -The 
nitrates of lead chosen wore (1) from “test-load ” free from silver 
and tin; and (2) from pure Australian uramodoad nitrate (com¬ 
pare Richards and Hall, A., 1917, ii, 230) containing lead of 
atomic weight 200*42. The refractive indices, determined by 
means of the Abbe crystal refractornoixr, using a robriion of 
sulphur in methylene iodide of refractive index 1*79 as the medium 
between the face of the crystal and that of the glass prism of the 
refracto-meter, proved to bo 1*7814 for each at about 20°, no 
systematic difference between the individual measurements being 
detected. The solubilities were determined at 25*02°, after twenty- 
four hours’ shaking in the thermostat, by weighing the filtered 
solution, then evaporating with sulphuric acid, and heating the 
lead sulphate to constant weight at 350°. The following table 
gives the results: 



Common 

TTranio- 

T)i fferonco. 


lead. 

load. 

por coni', 

Orams PbfJSTO A> per 1,00 crams solution 37* 342 

37*280 

— 

Grams l?b(NOA. por 100 "rams m 

rater 50-597 

59*429 

0*20 

Grams Pb per 100 prams water ... 

. 37*281. 

37*120 

0*41 

Molal solubility per 1000 "rams a 

valor 1*7993 

1*7991 


Tims no difference has been, 

found in Ihe r< 

efractive 

indices am 


mol a! solubilities, showing tliat, as in other cases, the weigh i 
or mass of the two kinds of lead, studied is their prime distinguish - 
ing feature. ■ P. R. 

The Ratio of Mesotborium to Thorium. Herbert N. 
McCot and La,wmnce M. Henderson (J. Amer. Ghent. Sbc 1918, 
40, 1316—1326).—The convention applies throughout that “1 ;mg. 
of mesothorium ” is the quantity of mesothorium-l -|~ -2 ill equil¬ 
ibrium which has a y-ray activity equal to that df 1 mg. of radium 
in equilibrium with its first four products. It further appears I hat 
the y-actlvity was measured through 2*03 mm. of lead-1-1*32 nun, 
of brass. The result of the research was that mg. of meso- 
thoritrm ” is in equilibrium with 19 kilograms of thorium in 
minerals, ' or 1 gram, of thorium is in equilibrium with 
0*524x 10- 4 “mg. of mesothoriuTn.” It is important to note that 
the last ratio is only one-sixth as great as the ratio' of radium, to 
uranium, namely* 3*23 x IQ- 4 mg. of radium for 1 gram of 
uranium. 

The total y-activity of thorianite due to thorium, correcting for 
the absorption of the rays, in the mineral and deducting that due 
to the contained radium, was found to be equal to that of 1 mg. 
of radium for 8*85 kilograms of thorium, in agreement with a 
'Tormem result* by E'vey which indicates .that 36*3% of the total 
y-activity ■ of ''thorium,', Is-' due to mesothorium and the .remaining 
: 63;T% ; 'to A::' 

The method followed* since it was not 'possible to separate 
sufficient of the miner&lfe to determine the y-fays of mesothdrium' 
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directly,, was to determine the activity of the mesothorium in 
arbitrary units, and then the ratio of the 0-activity in these units 
to the y-activity in terms of that of a standard radium prepara¬ 
tion, for a specimen of pure mesothoimm. 

The results for various minerals and various methods of separ¬ 
ating the rnesothorium varied between 0*484 and 0*559 x 10“ 4 for 
the ratio in question, the mean value 0*524 xlO~ 4 being taken, as 
already given. F. S. 

Th© Electrical Conductivity of Acids and Bases in 
Aqueous Solutions, Inanendra Chandra Ghosh (T., 1918, 113, 
790—799).—The equation which the author has previously 
developed (compare this vol., ii, 215, 348), showing the relation 
.between equivalent conductivity and dilution, does not hold in 
the case of aqueous solutions of strong acids and strong bases, 
whereas it is found to be valid, for strong acids, in alcoholic solu¬ 
tions. It is well known that in aqueous solution the hydrogen 
and hydroxyl ions possess abnormally large mobilities, and in ex¬ 
planation of this the author assumes that the electricity is partly 
carried by the ordinary process of convection and partly pro¬ 
pagated through water molecules undergoing alternate dissocia¬ 
tion and recombination. Oh this assumption, it would follow that 
the real ionic mobilities of hydrogen and hydroxyl ions are less 
than those usually calculated from experimental data. Assuming 
(hat in the case of an aqueous solution of hydrochloric acid, for 
example, the observed ratio of: is not a real expression for 

the activity coefficient, it is deduced that the real mobility of the 
hydrogen ion, TJ n . t is given hy the equation 7/ ir ~/x w —. 
(1 — a)l/ { ,y )/(l - a), where a is the activity coefficient and jUL rJ0 is 
given hy the expression = U ir + TT v\ + O h O x being a 
constant independent of the dilution and expressing th©. con¬ 
ductivity due to the alternating dissociation and recombina¬ 
tion of the water molecules and constituent ions. The 
experimental data on the conductivity of acids must always yield 
the same values of G 1 and /7, r , as calculated from the above equa¬ 
tions, and this is shown to* be the case for aqueous solutions of 
hydrochloric and nitric acids, the values being respectively 197*8 
and 152*4 for the former acid and 198*8 and 151*3 for'the latter. 
In a similar manner, the value for 7T (yn , is found to* be 109 in the 
case of potassium hydroxide, f7 1 being 66. Using these values, 
\i v can he calculated for any dilution, and it is shown that the 
agreement between calculated and observed values is' very close 
for aqueous solutions of hydrochloric, nitric, naphthalene-j8- 
sulphonic and toluene-/wml phonic acids, and for potassium 
Hydroxide. 

Based on the consideration that only free ions, that is, ions which 
by virtue of their kinetic energy can overcome the fore© of electro¬ 
static attraction, have the capacity of regenerating undissociated 
molecules, a modified Ostwald equation, (&%)*/(! A, is 

developed for weaker electrolytes where the degree of dissociation 
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is less than one; % is the fraction of a gram-molecule of acid which 
has undergone dissociation into ions, and a is the activity co¬ 
efficient at the ionic concentration xj V. This equation becomes 
identical with Ostwald’s dilution law for very weak electrolytes, 


where a is,always very nearly equal to one, and it is shown that 
it gives very concordant values for the equilibrium constant in the 
case of “transition” electrolytes, such as cyanoacetic, o-nitrobenzoic, 
dichloroacetic, and trichlorobutyric acids, where Ostwald’s equation 
is not applicable. T. S. P. 


Planck's Formula for the Potential Difference between 
Solutions and the Values of certain Important Cells. 
H. A. Pales and W. C, Vosburgh (/. Amer. Chem . Sac., .1.918, 
40, 1291—1316).—The Planck formula by which contact potentials 
may be calculated has been examined and tested against the 
measured contact potentials obtained by the authors according to 
a new plan, which is based on the absence of a contact potential 
between solutions of potassium chloride. It is shown that this 

formula does not represent fact for the liquid junctions xM KOI. 

1-0J/PIC1 and .riVKCl—0*11/11.01, where x ranges from 0*1—4*1. 
It is further shown that at 25° no contact potential exists between 
a saturated solution of potassium chloride (4T.J/) and hydrochloric 
acid solutions ranging in concentration from 0*1 A/—-1 *01f, In an 
1LM.F. combination having a contact potential as one of its com¬ 
ponent E.M.FJ s, the diffusion across the liquid junction of the 
one liquid into the other brings about a decrease in the magnitude 
of the contact potential, and this decrease may amount to as much 
as one-tenth of the initial magnitude of the contact potential. 
For this reason, combinations having only very small or zero con¬ 
tact potentials should he used for precise measurements. As the 
result of the measurement of some thirty combinations at 25°, the 
following values are given for the important half-elements, and an 
accuracy of ±0*0002 volt is claimed: Hg|HgCl11*0MKC1||0*5648 
volt, Hg I HgCl | l“01fHCl]| 0*5567 volt, Pt|H»(l atm.) l*01ffiCl|| 
0*2777 volt, Hg|HgOl 10* 1 l/'KCl110*6168 volt, Hg|HgCl 0*12I£HCI|| 
0*6168 volt, and Pi|H 2 (l atm.) (0*1J/HC1||0*2179 volt, A new 
form of vessel in which to make calomel electrodes is described. 
This has the advantage that the liquid may be drawn off and re¬ 
placed without disturbing either the mercury or the electrode. 

J. P. S. 


f Occlusion of Hydrogen and Oxygen by Metal Electrodes. 
Earle A. Harding and Donald P. Smith (J, Amer. Chem.. Soc 
1918, 40, 1508—1531).—A continuation of work previously pub¬ 
lished (Smith and Martin, A., 1917, ii, 64) on the change of resist¬ 
ance of platinum, wires brought about by the occlusion of hydrogen. 
In the present paper, the effects on resistance by the occlusion of 
oxygen and hydrogen in platinum, palladium, iron, and tantalum 
wires have been studied, together with dimensional changes of the 
wires * . The results' confirm the conclusions put forward in the 
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earlier paper. This conception is that hydrogen, when evolved 
olecfcrolytically, enters the metal of the electrode in a transitional 
form in the cases in which the gas is largely occluded, and then 
passes gradually into another form which has the opposite effect 
on the resistance. Indications have been obtained that the 
behaviour of oxygen is similar to that of hydrogen. The quantity 
of the transitional form present when continued electrolysis has 
led to a steady state of resistance is dependent on the current 
density. In the case of hydrogen, it may reach very high values, 
and the consequent diminution of electrical resistance is also large 
in the case of hydrogen, but much smaller in that of oxygen when 
the current densities are the same. The transitional form of 
hydrogen appears to be responsible for the major part of the 
change of dimensions produced in palladium by electrolytic 
occlusion. In the more persistent, or “ alloy form,” the hydrogen 
is firmly held by palladium up to a critical temperature, which has 
not been determined, but which probably lies not far from, 300°. 
At this temperature, hydrogen begins to be evolved freely. 

J. F. 

The Replacement of Platinum in Apparatus for Electro¬ 
lysis, Paul Nicolardot and Jean Boudet (Bull. Soo. chim., 
1918, [iv], 23, 387—391).—Alloys of gold and platinum containing 
from 12*5—25% of platinum were examined as to their suitability 
for use as electrodes under varying conditions, but it was found 
that they varied too much in weight during electrolysis in alkaline 
solution or in the presence of sulphides and sodium cyanide. The 
authors recommend the use of an alloy of gold, silver, and copper 
in the proportions 920:50:30, and coating the electrodes with a 
thin layer of platinum (0*005 gram per cm. 2 ). W. G*. 

Electrolytic Potential of Alloys. Antimony-Bismuth, 
Lead-Thallium, Thallium-Antimony,, E. Bekier (Ghemik 
Pohki , 1917, 15, 119—131; from, Chem. Zentr., 1918, 1, 

1000—1001).—The measurement of the electrode potential was 
effected according to Poggendorf’s compensation method. The cells 
used were of the H-form; in one limb was placed the electrode 
under investigation, in the other an electrode of the less noble 
metal. Solutions of salts of the less noble metal were employed 
as electrolytes. 

System Bismuth-A ntimony .—The electrolyte consisted of a 
saturated solution of potassium antimony! tartrate. The results 
show the existence of a continuous series of mixed crystals. , 

System Thallium-Lead. —Electrolyte, thallous chloride solution. 
Mixed crystals are shown to be present. The region is, however, 
greater than that indicated by thermal analysis, and extends from 
100 to 12% of lead; between 0 and 12% of lead, mixed crystals do 
not exist. 

System Thadliumr-Antimony. —Electrolyte, thallous chloride. 

20 * 
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.Equilibrium between electrode and eicetrolyto is rapidly attained 
except in the case of electrodes with high antimony content, 
Alloys containing 0—16*4% of antimony show the potential of 
thallium, and therefore contain the free element; alloys correspond¬ 
ing with the formulae SbTl 4 and SbT1 3 also contain free thallium. 
Alloys containing between 16*49 and 90% of antimony show a 
constant potential, and thus contain a compound of the two 
elements. Alloys containing 90% or more of antimony show a 
rapid decline in potential, which points to the existence of mixed 
crystals of the compound and antimony. H. W. 


Measurement of the Velocity of Electro-osmosis. 8. 
Glixelli (Okemik Foisted 1917, 15, 111—118; from 67mm. Zetitr,, 
1918, i, 1107—1108. Compare Perrin, A., 1904, ii, 8).—The 

apparatus (see Fig.) consists of two parts connected by a ground 
joint, S, The diaphragm, which can be gelatinous or pulverulent, 
is placed in the tube between A and B. Experiments have shown 
that a diaphragm of moderately dilute silica gel can withstand 
slight hydrostatic pressure, so that a cotton-wool support is un¬ 
necessary. A large number of sub¬ 
stances may be used as diaphragin 
with the exception of certain sensi¬ 
tive gels, and of such as are in a 
condition of peptisation. The por¬ 
tions of the apparatus between A, 
and I) and B and B, which connect 
the diaphragm with the electrodes, 
the open tube O, and the capillary 
tube with stopcock (J } are filled with 
the substance under investigation. 
The electrode vessels, DJ and H, 
are completely filled with copper 
sulphate solution, into which the 
copper electrodes M and N dip. 
The current is sent through the 
non-polarisable electrode. The tube is filled through F. When 
the electrode vessels have been filled, the diaphragm, which has 
been repeatedly washed with the electrolyte under investigation, 
is introduced into The Solution under investigation is added 
through O and^ <7. A capillary tub©, 2 ;> , serves to measure the 
volume of the liquid carried forward by the current. A& soon as 
the liquid has attained equilibrium in 0 and in the measuring 
tube, (7 is. closed and A } B , 7% ;and B are opened'; the apparatus 
is then ready for use., Electro-osmosis also occurs through the 
closed, cock G; but to an extent wjiich may be neglected. H, W. , 



Significance of the Magnetic Susceptibility of Solutions* 
Nuclear State of , Solutions,.'; I, A. Quartaholi (GazzeUa^ 
1^18, 48, i, 79—101).—Further evidence is advanced 1 .'(compare 
ii, 413). 'confirihatoty of the vi©w,,,thah;suppprt 
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magneton theory cannot be obtained from data regarding dissolved 
salts. By means of the differential method devised for the estim¬ 
ation of magnetic salts in solution (this vol., ii, 458), and making 
us© of a solution of nickel chloride, carefully freed from cobalt, as 
standard solution, the author has measured the magnetic suscepti¬ 
bilities of various ferric, ferrous, manganese, cobalt, chromium, 
and copper salts at different dilutions. The results show that, on 
the assumption that that of nickel chloride remains constant, in 
general the molecular susceptibility decreases slowly with increase 
of the dilution; it is, however, impossible by extrapolation to 
calculate a limit, since the diminution appears to become rather 
more rapid as dilution progresses. This holds true even, as is 
probably the case, if the molecular susceptibility of nickel chloride 
itself undergoes some diminution on dilution. 

The differential method referred to also allows of the alteration 
of the susceptibility by centrifugation being detected in solutions 
containing 1 pa^rt of ferric or manganese chloride or sulphate in 
5000 parts of water, or 1 part of nickel chloride or sulphate per 
1000 parts of water. 

From the results obtained, the conclusion is drawn that there 
exists a discontinuity in the relation connecting the variation in 
concentration with the force tending to oppose such variation, an 
almost infinitesimal change of concentration counterbalancing 
appreciable definite forces acting to increase the change. It is 
suggested that the state of solution represents a special “ nuclear ?? 
condition, in which, although the characteristic external attributes 
of liquids are not lost, attractions emanating from the centre of 
the nuclei (molecules of solute) determine regions of greater 
rigidity. 

The explanation of various phenomena by means of this hypo¬ 
thesis is discussed. T. IT, P. 

Atomic Heat? Volume Elasticity* and Characteristic 
Frequency of Monatomic Metals, A. L. Bernoulli (lidI lk 
(Jhim. Acta, 1918, 1, 278—288).—A theoretical paper in which it 
is shown that, on the assumption that the atoms or molecules arc 
solid bodies which under the action of distant repulsive forces set 
up characteristic vibrations, Magdeburg and others were able to 
evolve a quantitative relationship between the vibration number 
and the elastic cubic compressibility, whilst, in opposition to this, 
the Einstein equation shows that the work of compression only 
increases the kinetic energy of rotation of the molecule, that is, it 
does not work against the repulsive molecular distant action. 
Without any further assumption, this leads to a new proportion- ' 
ality factor from this equation which gives a much better agree¬ 
ment between the value of the ultra-red characteristic vibration 
obtained from the compressibility and that obtained from the 
specific heat, always assuming that the material is perfectly elastic. 
It is also shown that the compressibility may be 'calculated'from 
the values of the vibration "numbers, and that for the-'metals 
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copper, aluminium, and load the divergence from I)along and 
Petit's law may he calculated from compressibility measurements at 
stated temperatures, J. F. S. 

The Solid State. Ugo Peatolongo (Gazzetia, 1918, 48, i, 
193—237).—If a solid is regarded as a congeries of atomic systems 
which are in static equilibrium and in which the distribution of 
energy follows the laws defined by the doctrine of Gibbs, the author 
shows that it is possible to give a satisfactory representation of the 
solid and of its characteristic properties. The latter are divided 
into two groups: ( 1 ) Those which vary as a function of the modulus 
of energetic distribution 6 in accordance with the relation 
u> sss 0 (>/'~e)/ 0 +<JORst. where co indicates one of the properties of the 
group and ip is tlie mean energy of the systems constituting the 
whole; this group comprises the specific heat, thermal conductivity, 
expansibility, and magnetic susceptibility. (2) The thermal radia¬ 
tion, electrical conductivity, and magnetic induction, which are 
connected with variations of 6 by a relation expressed rigorously 
by Planck's formula, T»(# -e ^-l) \ or approximately by 
Rayleigh's formula, r — + const., where r represents one of 

the properties of the group. 

The relation between the modulus of distribution 6 and the 
temperature T or the magnetic field II is, for each of the properties 
considered, one of simple equality. In the phenomena of thermal 
radiation, electrical and thermal conductivity, and magnetic 
susceptibility, the relation Q~T is found. In the case of specific 
heats, the relation has the form whilst with magnetic induc¬ 

tion it is expressed by 6 — 11 or 6 = IP, according as the induction 
is due to fields of high or low intensity. The reasons of such multi¬ 
plicity of relations lies evidently in the intimate mechanism of the 
energy exchanges between the atomic systems, but are as yet 
unknown. 

In each of the phenomena of the first group, considered separ¬ 
ately, there participate only those atomic systems the energy of 
which has reached a critical value e; the latter is different for the 
different physical phenomena and characteristic for every atomic 
or molecular species, being connected with the atomic frequency 
according to a general relation. Between the limits of approxim¬ 
ation of the methods of investigation, the difference between the 
mean atomic energy and the critical energy, —e), which, may be 
termed the relative critical energy, appears to be proportional to 
the atomic frequency. 

As far as the available experimental data go, the curves repre¬ 
senting the specific heats as a function of the temperature seem to 
be grouped in two distinct types; the fundamental difference thus 
indicated is apparently related to the crystalline form. 

The phenomena of the second group are functions of the energy 
content of the whole system considered. T. H. P. 

Still for the Continuous Preparation in Quantity of 
Water of High Purity. Hal W. Moseley and Rollin' G. Myers 
TJ 4 ;. Amer * CJiem. Soc,, 1918, 40, 1409—1411). — The apparatus 
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consists of two 5-litre, round-bottomed Pyrex glass flasks which are 
set at an angle of 60°. The first flask is fitted with a pressure 
tube, a supply tube, by means of whidh ordinary distilled water 
is admitted, and an exit tube which leads to the bottom of the 
second flask. The second flask is fitted with a steam delivery 
tube and an exit tube which carries a trap. The exit tube of the 
second flask is connected to a Findlay adapter, which in its turn 
is attached to a tin condenser. The water in the first flask con¬ 
tains 10% of potassium dichromate and 5% of sulphuric acid, whilst 
that in the second flask contains barium hydroxide. Both flasks are 
heated; and the apparatus is capable of furnishing continuously 
about a litre of very pure water in an hour. The stoppers used 
in the flasks are made of Portland cement, whereby the use of 
rubber and cork is rendered unnecessary. J. F. B. 

The System: Acetone-Ethyl Ether. J itsusaburo Sameshima. 
(J. Amer . Ghem. Soc 1918, 40, 1482—1503).—The author has 
determined the vapour density of ethyl ether and acetone by a 
slightly modified form of Menzies* method at 25°, and finds that 
at this temperature both vapours are nan-associated. The densi¬ 
ties of mixtures of acetone and ethyl ether have been determined 
over the whole range of composition 0—1 molecular fractions at 
25*04°. Series of vapour pressure determinations of binary mix¬ 
tures of the same substances and of the simple substances have 
been determined at 20° and 30°. It is shown that in liquid acetone 
the reaction 3C S H 6 0 ^ (C 8 H c O) 3 takes place. The vapour 
pressure of the acetone-ethyl ether system, the heat of vaporisa¬ 
tion of acetone, the heat of mixing acetone' and ethyl ether, and 
the volume contraction on mixing were calculated from the experi¬ 
mental data, and the values compared with directly observed 
results. The agreement is fairly good and affords confirmation of 
Ikeda's conclusions in connexion with quasi-ideal solutions (A., 
1908, ii, 932). J. F. S. 

The System: Benzene-Carbon Bisulphide. Jitsusaburo 
Sameshima (J. Amer. Ghem,. Soc., 1918, 40, 1503—1508).— A 
series of vapour pressure determinations of mixtures of benzene 
and carbon disulphide has been carried out at 20°, 25°, and 30°, 
and the results plotted. From the results, the heat change on 
mixing and the change of free energy have been calculated for 
various mixtures at 25°. J. F. S. 

Fractional Distillation Tube. W. G. Friedemann (J. Amer. 
Ghem. Soc., 1918, 40, 1411).—A fractional distillation column can 
be made by connecting together Kjeldahl trap bulbs by means of 
rubber tubing. J. F. S. 

Critical Temperature of Mercury. (Miss)' Julie Bender 
(Physikal. Zeitsch 1918, 19, 410—414).-—In continuation of 
work previously published (A., 1915, ii, 673), further constants of 
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mercury, are now given. All experiments were carried out in 
capillaries of quartz, A series of density detenuinations of liquid 
and gaseous mercury have been made at a series of temperatures, 
and the following values obtained: mercury vapour, D 0*7 at 1050°. 
115 at 1210°, 1*35 at 1230°, 1*65 at 1295°, 1*90 at 1330°, and 
2*50 at 1380°. These results imply that the critical temperature 
is above 1370°, a value considerably higher than that accepted by 
previous observers. As a first approximation, the value 200 atom, 
is given as the lower limit of the critical pressure. The density of 
liquid mercury has been determined at high temperatures, and the 
following figures obtained: 500°, I) 12*38; G00°, I) 12*10; 800°, 
D 11-49; 900°, D 11*11; 1000°, # D 10*07; 1100°, I) 10*18; 1200° 
D 9*57; 1300°, D 8*90. The emission of light of mercury has been 
examined; at 1270° the vapour emits no visible light, whilst the 
liquid emits a dazzling white light. Above 1270° the vapour space 
appears to be filled with weak blue light. . From determinations 
of the light emission, it is shown that the temperature of mercury 
vapour can be fairly accurately determined. The results given in 
this last section of the paper are of a preliminary nature. 

J. F. S. 

Adsorption of Gases on Plane Surfaces of Glass, Mica, 
and Platinum. Invixu Lauoiviuie ( J . Amer . Clumi . Roc *, 1918, 
40, 1361—1403. Compare A., 1917, ii, 19, 525).—The theory 
put forward previously ( lac . cit.) is elaborated and discussed; it is 
shown that the theory demands that in typical cases of true adsorp¬ 
tion the adsorbed film should not exceed one molecule in thick¬ 
ness. This is contrary to the usual view, and the- discrepancy is 
accounted for by the fact that in most cases porous bodies in which, 
the adsorbing surface/ is indeterminate have been used in the ex¬ 
periments, or saturated vapours have been used, so that condensa¬ 
tion of liquid took place in capillary spaces; also solution and 
absorption have been mistaken for adsorption. The mechanism of 
adsorption is discussed, and it is shown that the forces causing 
adsorption' are typically chemical and exhibit all the differences in 
intensity characteristic of chemical forces. The adsorption of the 
permanent gases by solids involves only secondary valencies, but 
a great many cases of adsorption by metals'are caused by primary 
valencies. Under ■ certain conditions, stoicheiometric . relations 
should govern the- amounts of gases adsorbed on saturated surfaces. 
These relationships often fail to hold, because of steric hindrance 
effects between, the adsorbed molecules. Equations are developed 
which give the relation between the amount of adsorbed gas and 
the pressure and other variables under various conditions. A 
number of experiments are described in which the amount of 
adsorption of nitrogen, methane, carbon monoxide, argon,, oxygen, 
carbon dioxide, and hydrogen on surfaces of glass,, mica/ and 
platinum has been determined at various' temperatures and, low 
pressures (circa 0*1 mm, of mercury). At the ordinary temperature, 
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the adsorption by mica and glass was negligible, less than 1% of 
the surface being covered by a single layer of molecules. At 
— 183° and — 118°, relatively large amounts of gases were adsorbed, 
except in the case of hydrogen, and at higher pressures the surfaces 
tended to become saturated with the gas. The maximum quanti¬ 
ties adsorbed, even with saturated surfaces, -were always somewhat 
less than the amounts expected from a unimolecular layer. The 
amounts of the different gases adsorbed by saturated surfaces of 
mica and glass were always in the order: hydrogen, oxygen, argon, 
nitrogen, carbon monoxide, methane, and carbon dioxide. The 
amounts adsorbed by mica and glass varied with pressure accord¬ 
ing to the equation N/JYq x i\ — — aqp,/(l ficr), in which A r is the 

Avogadro constant 6*06 x 10 2a mols. per gram-mol., rj is the number 
of gram-molecules of gas absorbed per unit area of surface, 6 is 
the fraction of the surface actually covered by adsorbed molecules, 
fi is the number of molecules striking each cm. of surface per 
second, or — a/iq, where a is the fraction of the molecules which on 
striking the surface condense, and v x is the rate at which the gas 
would evaporate if the surface were entirely covered. The adsorp¬ 
tion of all the above gases is reversible. The phenomena observed 
with platinum are quit© different. No adsorption of gases could 
be observed, even at —183°, until the platinum had been activated 
by heating to 300° in a mixture of hydrogen and oxygen at low 
pressure. After this activation, hydrogen and oxygen, or carbon 
monoxide and oxygen, reacted together readily at the ordinary 
temperature in contact with the platinum. The platinum was 
then found capable of adsorbing oxygen, hydrogen, or carbon mon¬ 
oxide. The maximum quantities of oxygen and carbon monoxide 
corresponded with unimolecular layers. The oxygen could not be 
driven off either by heat or by exhaustion. When the platinum 
was in contact with an excess of oxygen, the amount of oxygen 
adsorbed increased as the temperature was raised, 1 but was 
reversible. Adsorbed carbon, monoxide could not be removed by 
exhaustion at the ordinary temperature, but at 300°, part of it 
could he pumped off. When oxygen was brought into contact with 
carbon monoxide adsorbed on the platinum, it reacted rapidly to 
form carbon dioxide, which at the ordinary temperature showed 
no tendency to be adsorbed. In a similar way, carbon monoxide 
brought into contact with, adsorbed oxygen reacted immediately. 
These cases of adsorption are clearly due.to primary valencies. 

J. F. S. 

[Chemical and Physical Theories of the Action of Toxins, 
Dyes, etc.] P. Karrer ( Ghem. Zeit 1918, 42, 521—522).— 
According to the physical theory (compare Tran.be, A., 1912, 
ii, 740), a toxin does not combine chemically with the substance 
(for example, albumin), on which it has an effect, but, causes a 
precipitation or coagulation of the substance. The author' is, of 
opinion that the action' is purely chemical ; in the 1 experiments 
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described by Traube, the minute quantity of precipitant employed 
was still more than was required to precipitate the substances as 
chemical compounds. "W, P. S. 

Molecular Weights of Salts Dissolved in Urethane. G. 
Beuni (A.Hi R, Accad. Lined , 1918, [v], 27, i, 321—323; Gazzetta , 
1918, 48, ii, 39—42).*—Criticism of Stuckgold’s results (this voh, 
ii, 99), some of which are erroneous and others inaccurately calcu¬ 
lated; the literature of the subject has been disregarded. For 
potassium iodide in urethane, Stuckgold’s cryoscopie measurements 
gave values of 94 and 97 for the molecular weight, whereas the 
author finds values varying from 146-6 to 152*1, the mean being 
150*2; the degree of dissociation is hence a--0*10, and not 
0*71—0*76. I. H, P. 

Osmotic Action of Solutions of Sucrose, Silver Nitrate, 
and Lithium Chloride in Pyridine, when separated from 
Pyridine by a Rubber Membrane, Alfred E. Koenig ( J , 
Physical Ghem 1918, 22, 461—479).—Osmotic pressure deter¬ 
minations have been made of solutions of sucrose, silver nitrate, 
and lithium chloride in pyridine, using a modified form of cell and 
a thin sheet of dental rubber as membrane. Solutions of concen¬ 
trations from 0*277—0*02577 were used* and all measurements were 
made at 25°. The osmotic pressure found for sucrose Solutions 
was very near that demanded by the gas laws, but the values for 
silver nitrate and lithium chloride were much lower than those of 
sucrose of equal .molecular concentration. It was found that, after 
having reached a maximum, the osmotic pressure decreased. This 
seemed to be due to an alteration in the nature of the rubber, due 
to its contact with pyridine, for membranes used a number of 
times with fresh solutions did not give as high a pressure as the 
unused rubber, whilst the same solution used several tiroes with 
fresh rubber each time gave practically the same pressure in all 
measurements. This the author takes to be* a substantiation of 
the statement of Kahlenberg, that the osmotic pressure developed 
by a given solution depends on the nature of the semipermeable 
membrane. J. F. S, 

Inhibition in the Diffusion of Salts into Colloids. 
Tetsutaeo Tadgkoro (J. Tokyo Ghem, Soc 1918, 39, 61—73). 
—It has been observed that the diffusion of* a mixed salt solution 
into a colloid, such as gelatin, egg-white, and the expressed juices 
of plants, through a semipermeable membrane is opposed by some 
inhibitory factor. The mixed salt solutions, which can coagulate 
these colloids^ show that they are subjected to a considerable 
hindrance during diffusion. The cause of this phenomenon is con¬ 
sidered to be as follows: a new membrane is formed at the surface 
of the colloid by the salts after they have .diffused through the 
semipermeable membrane; this new membrane then, retards the 
further diffusion of the salts. . . J. I\ S* 
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Ionic Theory ol Solid Substances, A. L. Bernoulli 
(Eelv. Chim. Acta , 1918, 1, 289—296).—A theoretical paper 
in which it is shown that the ion frequencies of solid substances 
may be calculated from the volume elasticity, compressibility, and 
wave-length of the absorption hands at low temperatures. 

J. F. S. 

Th© Development ol Crystals. Rene Marcelin (Ann. 
Physique , 1918, [ix], 10, 185—188).—A microscopic study of the 
crystallisation of ^-toluidine shows that the crystals develop, not 
at the base, but at the surface by successive depositions. The 
layers of material which are deposited maintain a perfectly uniform 
thickness, which may be as small as three molecular diameters. 
Similarly, when a crystal dissolves, the change goes on at the 
surface, the material disappearing by successive layers, each layer 
maintaining a constant thickness, and it is found that the material 
has a crystalline structure at a thickness of only twenty molecular 
diameters. W. G*. 

Theory of Gel Structure. W. A. Osborne ( Proc . Boy . Soc., 
Victoria, 1918, [N.S.], 30, 153—158; from Physiol. Abstr., 1918, 
3, 308).-—The author discusses the question as to whether the more 
solid phase in a gelatin jelly has a crystalline structure or is truly 
amorphous, and describes experiments on the shape of bubbles and 
on fracture, which, without being conclusive, indicate, lack of 
sectorial character. Some experiments on the Struve-Baumstark 
phenomenon with gelatin gels are also, described. This phenomenon 
concerns the extrusion of water from tissues, soaps, etc., on treat¬ 
ment with ether. A 2% gelatin jelly on immersion in ether 
extrudes water, but a 5% set jelly does not. The weaker jelly is 
supposed by the author to hold part of the more liquid phase by 
capillarity in the lattice of the more, solid phase, whereas in the 
stronger jelly the water exists in solid solution in the substance of 
the framework. H. W. B. 

Structure of Gels. W. Bachmann (Kolloid Zeitsclu , 1918, 23, 
85—100).—After a fairly long historical introduction on the struc¬ 
ture of gels, the author describes a series of experiments on the 
vapour pressure isothermals, the ultramicroscopic character, and 
the capillary radii of the gels of gelatin in alcohol and benzene. 
It is shown that these gels, apart from minor points, which affect 
the general character but little, and are based on the mechanical 
properties, present a far-reaching similarity in respect of the course 
and hysteresis cycles of their vapour pressure isothermals with the 
gels of silicic acid and other substances. The isothermals are in 
all cases built on a common type, which is approximately repre¬ 
sented by the silicic acid gel in water. This similarity points to a 
common" cause as the reason for the processes which obviously take 
place in the same way, namely, lowering of th© vapour pressure of 
the imbibition liquid by the action, of capillarity in an amicrcw 
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scopic capillary system. Such a similarity in behaviour during 
the* filling with liquid and emptying can he foreseen from Zsig¬ 
mondy's theory for all porous substances with, fine capillaries and 
resisting walls if secondary chemical processes are ruled out. Tins 
theory points to the structure of gels being that of a maws inter¬ 
spersed by a large number of line capillaries. _ litis type of 
hysteresis cycle must, if the theory is correct, he independent, of 
the inhibition liquid and also of the gel material. These demands 
are amply confirmed by the experimental results. The applica¬ 
tion of the capillary theory to hardened gelatin gels allows of an 
approximate calculation being made of the volume of the capil¬ 
laries. As a mean, it is shown that they are thirty to one hundred 
times smaller than the value put forward by Butschli. It is also 
shown that capillaries of the size indicated by Biitschli 
(700—800 jtqu) can have no effect In the lowering of the vapour 
pressure. J. If. $. 

Esterification in Aqueous Solution. Attitjo Purgotti 
( Gazzetta ., 1918, 48, ii, 54—62).—Experiments with alcohol and 
acetic acid show that in aqueous solution only slight esterification 
takes place, equilibrium being reached when about 1*2% of acetic 
acid is converted into the acetate. Sodium chloride increases this 
proportion to 7% and hydrochloric or sulphuric acid to about 19%. 
The catalytic effect of both organic and inorganic acids on this 
reaction is in proportion to their degree of dissociation. Gallic 
and tannic acids, however, retard the esterification. Phenols also 
exhibit catalytic action on the reaction, picric acid being the most 
effective, m~, o~, and p~cresols then following in order. Dihydric 
phenols are less active catalysts than the monohydric, whilst the 
trihydrie ones behave like gallic and tannic acids. T. II, P. 

Velocity of Hydrolysis of Esters of the Types 
0R%CB 2 yC0 2 R\ OR-[CH 9 VO-CO'’R, etc, M. H. Palomaa 
(Ann. Acad . Set . Fennime , 1914, [4], 5, No. 4, 1—23; from Ghent, 
Zentr., 1918, i, 1143—1144. Compare A., 1914, i, 136).—In con¬ 
nexion with the earlier investigations on the influence of the posi¬ 
tion of the oxygen atom in the chain on the velocity of hydrolysis 
of esters, the author has now determined the velocities of hydrolysis 
of the same series of substances in alkaline solution at 15°, The 
reaction appears to be bimolocular, and a table of constants is 
given in the original. 

The velocity constants for alkaline solution are approximately 
parallel to the dissociation constants of the corresponding acids. 
A minimum velocity, as in the case of acid hydrolysis, is not 
observed.- The molecular weight has little influence, on the 
* constants. ' H. W. 

Influence of Temperature and Constitution on the 
Velocity ol Hydrolysis of Esters by Hydrogen [Toni Catalysis* 
Wmmmicn B%kx Chim. Acta , 1918, 3L, 281—2BO).— 

A large number of 1 experiments have been carried out on the 
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hydrolysis of esters to ascertain (1) the influence of various acids, 
(2) the influence of concentration of the acid, (3) the influence of 
UiCi constitution of the ester, and (4) the influence of temperature 
t>n. tho velocity of hydrolysis. The catalytic action of hydrochloric 
acid, nitric acid, sulphuric acid, and phosphoric acid of various 
eoncMuitratious on the hydrolysis of ethyl acetate has been deter¬ 
mined at 115°, 30°, and 40°. The hydrolysis of the following esters 
by OTA-hydrochloric acid at 40° has been quantitatively deter¬ 
mined: methyl propionate, methyl •//-butyrate, methyl a-chloro- 
propionate, methyl a-dichloropropionate, ally! acetate, methyl 
croton ate, methyl hmorotonate, ethyl malonate, ethyl oxalate, ethyl 
acetoacefaie, and hsoamyl formate. It is shown that the relative 
velocity of hydrolysis by means of hydrogen ions is the same for 
all esters over the range 25—40°. Quantitative measurements 
could not be carried out in the case of acetoacetic ester, for the 
free acid undergoes the ketone decomposition at 40°. The catalytic 
action of the acids examined increases rapidly with increasing 
temperature. The increase is greatest with hydrochloric acid, 
somewhat smaller with nitric acid, and least with sulphuric acid. 
With a given concentration and temperature, the reaction proceeds 
most rapidly with nitric acid, somewhat less rapidly with hydro¬ 
chloric acid, and most slowly with sulphuric acid. The influence 
of the substitution of one chlorine atom in the acid of the ester 
produced in, the only case examined, that of cc-chloropropionic 
ester, a lowering in the velocity of hydrolysis of about two-thirds 
the value of the unsubstituted ester. The introduction of two 
chlorine atoms brings the value up again to about five-sixths of 
the original value. The .introduction of an un saturated group 
into the alcohol produced no effect on the velocity of hydrolysis, 
whereas an un saturated group in the acid greatly diminishes the 
velocity. The velocity constants multiplied by IQ 6 are as follows 
at 40°: ethyl acetate, 5629 ; ally! acetate, 4642; methyl propionate, 
6138; methyl a-chloropropionate, 2194; methyl a-dichloro- 
propionate, 5281 ; methyl butyrate, 3462; methyl crotouate, 221; 
methyl /aocrotonate, 985; ethyl malonate, 1158; woamyl formate, 
10,408. ' I. F. S. 

Dissociation Constants of Normal Acids and Esters of 
the Oxalic Acid Series. III. Effect of the Substitution of 
a Methylene Group by Bivalent Atoms and Radicles. 
M. H. Palomaa (Ann. Amd, Set. Fenmeae , 1917, [A.] , 10, No. 16, 

1.-26; from Ohem , Zentr 1918, i, 1144. Compare A., 1913, 

i, 8)."Previous investigations have shown that the replacement of 
a methylene 1 group in organic acids and esters by or ICO 
increases certain affinity constants in the homologous series 
(electrolytic dissociation constant, velocity of hydrolysis by alkali) 
and diminishes certain others, and that a minimum occurs with a 
certain position of tho oxygen atom (velocity, of hydrolysis by acid, 
velocity of esterification).' * The affinity minimum occurs when the 
oxygen is in the ^-position nr in the position 1:4—5. The result 
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is explained by supposing that intramolecular ling formation 
occurs through, the medium of the partial valency of the oxygen. 
This hypothesis has been tested with the methyl esters of the 
oxalic acid series, which were dissolved in 50% methyl alcohol and 
hydrolysed with 0*05 mol. hydrochloric acid at 25°. Since the 
reaction leads to an equilibrium, the velocity of hydrolysis, as well 
as that of esterification, was determined. The results are ex¬ 
pressed in tables. The minimum occurs with compounds in which 
the formation of a 5- or 6-membered ring is possible, as is demanded 
by the hypothesis. H. W. 

Neutral Salt Catalysis. I. Rdle of the Solvent in Neutral 
Salt Catalysis in Aqueous Solutions. Herbert 8. Earned 
(/. Amer . Ghem, S&c 1918, 40, 1461—1481).—A number of 
experiments on the accelerating effects of the chlorides of lithium, 
sodium, and potassium, in varying concentrations, on the iodine 
ion catalysis of hydrogen peroxide and on the hydrogen ion cata¬ 
lysis of methyl acetate are described. It is shown that the effects 
of the different salts are roughly proportional to their ionic hydra¬ 
tion values as determined by Washburn. This is also shown to- 
be the case in the hydrochloric acid catalysis of aeetochloroamlide. 
In some cases, the effects of different salts on the velocity of hydro¬ 
lysis of ethyl acetate are not proportional to the ionic hydration 
values, and reasons have been advanced to explain this abnormality. 
The chlorine ion activities up to a concentration 3 N have been 
determined by measurement of cells of the type Hg|HgCl| 
N aCl(0 * 1A) 11N a Cl (c) | JEgCl | Tig. The relationship a 2 

holds rigorously, where E x and /l 2 are the velocity constants of 
the decomposition of hydrogen peroxide in the presence of 
potassium iodide and potassium chloride, and potassium iodide- 
sodium chloride solutions, respectively, both being of the same 
normality, and a x and 02 are the chlorine ion activities of the 
potassium chloride and sodium chloride respectively. Relation¬ 
ships are expressed between the hydration values of the ions of 
neutral salts on the reaction velocities in neutral solutions, and 
also on the activities of salt solutions. ,T. R. R, 

The Atom Model. W1 eh. H.VWkstphal. ( Bar , dent , phynkal 
Ges 1918, 20, 88—92).—Polemical. In a short theoretical paper 
the author contests the objections to the Bohr atom model raised 
by Stark (this vol., ii, 141). J. R. s. 

Elements in Order of their Atomic Weights. Raymond 
Szymanowttz ( Chem . News, 1918, 117, 339—-340).—It is found 
that if the elements are written down in order of their atomic 
weights, a definite numerical sequence is to be observed in 
the values of^ the atomic weights. Thus, if the first element has 
an atomic weight of as, the second will be # + 3, the third + 1, 

the fourth #+3 + l + 3, and so 0>n? adding alternately 3 and 1 to 
the preceding values. Of the 83 elements, 17 do not fall into 
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this arrangement, whilst there are several gaps with no known 
©lenient,- to fill them. It is pointed out- that several of the elements 
which do not conform with the arrangement are little known rare 
elements, and that until 19X8 these elements had atomic weights 
attributed to them which conformed with the present scheme. 

J. F. S. 

Elements in Order of their Atomic Weights,, F. H. Losing 
(Ohcm. News, 1918, 117, 352).—The author points out that regu¬ 
larities of the type put forward by Szymanowitz (preceding 
abstract) have already been indicated, notably by Comstock (A., 
1908, ii, 477). J. F. S. 

Interfacial Tension, and Complex Molecules. G. N. 
Antonoff (Phil. Mag., 1918, [vi], 36, 377—396).—A theoretical 
paper in which, from the modern conceptions of atoms and mole¬ 
cules, a theory of molecular attraction has been developed. This 
theory implies that molecular attraction depends on the same 
forces as chemical affinity. A relationship between surface tension 
and molecular pressure has also been deduced. The interfacial 
tension a n between two liquids is equal to the difference of the 
surface tensions against air (cq — cq) of both superposed liquid 
layers in equilibrium. This result is in agreement with experi¬ 
mental values. Two superposed liquid layers in equilibrium are 
to be regarded as solutions in the same solvent, and must contain 
an equal number of molecules per unit, volume. The so-called 
univariant systems may be obtained without fulfilment of the 
requirements of the phase rule if the molecules of the added com¬ 
ponent combine with those in solution without increasing their 
number. J. F. S. 

Theobald van Hogelende. F. M. Jaeger ( Chem, WeeJcblad , 
1918, 16, 1218—1258).—An account of the life and work of the 
alchemist Theobald van Hogelande, who was bom at Middieburg 
about 1580, studied at Leyden in 1580, and at Paris in 1581. 
Most of his life was spent abroad, but he died in 1608, probably 
at Leyden. A. J. W. 

Isaac of Holland and Jan Isaac of Holland. W. P« 
Joins sen (Chem. W echhlad, 1918, 15, 1343—1351).—A further 
contribution to the history of these alchemists (compare A., 1917, 
ii, 198, 461, 529). ‘ A. J. W. 

Simplification of soma well-known Chemical Experi- 
meats. $. Genelin (Zeitsch. physihal Chem. Unterr 31, 91— 93 ; 
from Chem. Zentr., 1918, ii, 250).—(1) Reduction of Nitric to 
Nitrous Acid.— Nitric acid (D 1*4, 0*5 c.c.) is mixed with water 
(500 c.c.) in two cylinders; after addition of potassium iodide- 
starch solution to each, a wad of zinc wool is dipped into one of 
the solutions. Blue streaks are formed in a few seconds. 
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(2) OxidaIfuti- of 4 i mniowui to , I. nnnoniuin i\ it rile •/<// /•/n- d/x. 
Ten c.e. of cou contra ted ammonia so I u Lion arc placed in a ‘Mitre 
flask, which is shaken for about a miivule; Hi© flask .is placed 
horizontally, and a glowing piece of platinum toil is introduced. 
The platinum continues to glow, and brown fumes of nitrogen 
peroxide appear, which are replaced by a dense fog of aimuon hurl 
nitrite. When the fog has subsided, the flask may be idled with 
water and the presence of the nitrite demonstrated by addition of 
sulphuric acid followed by potassium iodide and ski red. 

(3) Oxidation of Sulphur Dioxide, to Sulphur Tn oxide in A.ir ,— 
The experiment is performed in exactly the same manner as that 
just described, but with the replacement of ammonia by a solu¬ 
tion of sulphur dioxide. (4) Lead has a h right surface when it 
remains quite free from lead oxide ,—Molten lead is poured into 
a glass tube, the lower end of which is sealed, whilst the upper 
end is expanded to form a funnel; the tube is subsequently sealed. 

EL W. 

Experiments to Demonstrate the Velocity of Explosion 
of Mercury Fulminate* M. MTttao (Zeilseh. physical Ohnn. 

Unterr., 31, 93-—95; from Oh cm. Zentr 1918, ii, 250).- 

About 20—30 mg. of mercury fulminate are placed in an empty 
percussion cap resting with open end upwards on a piece of foil 
at least 4 mm. thick; the foil is heated with the full flame' of a 
Teclu burner. Explosion follows in teu to thirty seconds. The 
approximate duration of the dame can. b© shown by allowing it to 
illuminate a disk divided into forty-eight equal sectors, coloured 
alternately black and white; the disk is kept in rapid rotation 
(about 1500 revolutions per minute) by a small motor. Since the 
disk, appears stationary, the duration of the explosion must be 
considerably shorter than 1/1200 second. Repetition with a disk 
containing ninety-six. sectors shows the duration to he somewhat 
shorter than 1/2400 second. H. W. 
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Two Sets of Distillation Apparatus for the Preparation 
of Large Quantities of Chemically Pure Acids in the 
Laboratory* E. Khtomenacher (Schweiz. (Them. ZeiL , 1917, 1 f 
116—120; from Cheni. Zentr., 1918, ii, 1),-—Detailed descriptions 
are given of apparatus for the preparation of hydrochloric acid cm 
the counter-current principle, and for the distillation of nitric acid 
in a vacuum. H. W. 

^ Reduction in the Strength of Hypochlorite Solutions on 
Keeping. I. M, Kolt.ho.ff (Fharm. Weekhlad , 1918,; 55, 

1318—1324).-—Under the influence of light, hypochlorite solutions 
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decompose rapidly, with formation of chlorate. In absence of 
light, solutions of moderately strong alkaline reaction keep for 
two j noutlis without much change (compare Bouvet, this vob, 
i'h 397). A. J. W. 

Limit and Composition of the Terrestrial Atmosphere* 
Aurora Borealis , Aerolites, and Shooting Stars* A. Veronnet 
{LUmvpt. rend;, 1918, 167, 636—638).—A theoretical discussion 
of the composition of the terrestrial atmosphere at heights vary¬ 
ing from 0—300 km. The percentage of nitrogen increases regu¬ 
larly up to 100 lan., and at a height of 100—150 km., nitrogen 
forms 0*96 of the atmosphere at a pressure less than X‘10~ G 
atmos., this being the region of amorce boreales. The phenomena 
of aerolites and shooting stars are also discussed. W. GL 

Simple Method for the Preparation of Phosphorous Acid* 
T. Milobendzk! and M. Friedman ( Ghemik Poiski , 1917, 15, 
76—-79; from Chem. Zcntr 1918, i, 993).—Phosphorus trichloride 
is conveniently prepared by-lending a current of chlorine through 
a layer of boiling phosphorus trichloride which covers a quantity 
of red phosphorus. The gas should not be introduced until the 
trichloride actually boils. The product thus obtained is pure and 
lias b. p. 70*5°/ 749 mm. Formation of phosphorus pentaehloride 
is not observed even after complete consumption of phosphorus. 
The production may be made continuous by distilling off the phos¬ 
phorus trichloride and introducing the requisite quantity of 
phosphorus. 

The violent reaction in the preparation of phosphorous acid 
from phosphorus trichloride may be avoided by effecting the decom¬ 
position of the latter with concentrated hydrochloric acid instead 
of with water; in the first instant, a slight rise in temperature is 
noted, but reaction proceeds subsequently at the ordinary tempera¬ 
ture. Concentrated hydrochloric acid has the further advantage 
that it forms two layers with phosphorus trichloride', so that only 
a portion of the latter reacts at any given instant. II. W. 

Behaviour of Phosphates at the Anode* Fn. Fjohteb and 
Jakob MOlwcu {Ifeh. Ghim. Acta, 1918, 1, 297—305).—By 
the anodic oxidation of a solution of potassium monoliydrogen 
orthophosphate (217) between two platinum electrodes in an un¬ 
divided cell and in the presence of 2N -potassium fluoride and 
0*32 gram of potassium chromate per litre, the authors have pre¬ 
pared the potassium salts of monoperphosphoric acid (K 3 P0 5 ) and 
perphosplioric 1 acid (R (i P 2 0 8 ). The best' yield is obtained at 5° 
and when working with a current density of 0*01 ampere per sq. 
cm. These salts have previously been prepared by Schmidlin and 
Massini (A., 1910, ii, 490), who obtained the acids by the action 
of concentrated hydrogen peroxide on phosphoric oxide, but 
failed to obtain the salts by the above method. The properties of 
the substances obtained are identical with those 'described by 
Schmidlin and Massini, , J. F, S, 
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Preparation of Hypophosphates, R. (1 Van Name and 
Wilbert J. Huff (Atrier, J, ScL, 1918, [iv], 46, 587-' 590). ■ 
After a recapitulation of the methods available for the production 
of hypophosphates, the authors describe a method which requires 
little attention in carrying out. A number of sticks of phos¬ 
phorus are cast round glass rods, and these are supported from a 
plaster cover in a stout glass vessel containing about a litre of 
water and 250 grams of sodium carbonate, which need not be dis¬ 
solved. The phosphorus sticks used were 9 c.m. long and 
1*7 c.m. in diameter, and protruded about 1 c.xn. from 
the solution. The whole is then put in a cool place and left to 
react. At the end of two or three days, some of the solution is 
withdrawn and tested with Congo-red to find the end of the 
reaction, which is reached when the turning point of the Congo- 
red is obtained. The phosphorus is then removed and placed in a 
similar solution. ' The product, sodium hydrogen iiypophosphate. 
is found in part as a crystalline precipitate at the bottom of the 
jar, whilst the residue is obtained by concentrating the solution. 
It is crystallised to remove the accompanying phosphates and 
phosphites. The best temperature to carry out the reaction is 
10—15°, and the yield is 10—16% of that theoretically possible. 

J. R. S. 

The Compound H 2 B 4 0 6 and its Salts. Rames Chandra Ray 
(T., 1918, 113, 803—80S).—It has previously been shown (com- 
pare T., 1914, 105, 2162) that the so-called amorphous boron, pre¬ 
pared by the reduction of boron trioxide by means of magnesium, 
probably consists of a solid solution of a lower oxide of boron, 
sometimes in combination with a little magnesium oxide, in 
elementary boron. The author has now extracted the fusion thus 
obtained with water, removed the boric acid from the solution by 
the method of Travers, Ray, and Gupta, and determined the ratios 
B/Mg and B 2 0 3 /(residue less MgO) in the resulting filtrate. The 
former ratio is found to be very nearly 4 and the latter 1*124, 
which closely approximates to the value of the ratio 2B 2 0 a /R 4 0 : ,, 
which is 1129, It is concluded that the filtrate contains a mag¬ 
nesium . boride, the formula of which may be written MgO,B 4 O f) , 
and this is confirmed by molecular weight determinations by the 
freezing-point method. The 'potassium salt, K 2 R 4 0 6 , has been 
isolated by precipitating a solution of the magnesium salt with 
potassium hydroxide in equivalent proportions, and the formula 
confirmed by analysis and cryoscopic determinations. The can¬ 
to be 
being 

5. P. 

Silicic Acid Gels. Mabry N. Holmes (/, Physical Ohcm 
1918, 22, 510—519).—Methods for preparing silicic acid gels from 
water-glass by means of phosphoric, citric, acetic, formic, tartaric, 


stitutional tormula of the corresponding acid is considered 
B0(0H):B0 # B0:B0(0H), that of the oxide, R 4 0 5 , 
BCKBCh 

i >0. T. 8 

ro;rct 
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sulphuric, hydrochloric, lactic, trichloroacetic, monochloroacetic, 
and nitric acids are described. The concentrations and quantities 
of the various acids necessary to produce a gel which will set in 
a definite time have also been determined. The influence of 
temperature on the gels has been studied over the range 0—100°. 
It is shown that gels containing a very slight excess of hydroxyl 
ions set most rapidly, almost immediately if not too dilute, but 
with increase of hydrogen ion concentration the time... required to 
set increases rapidly. With each acid there is a definite concen¬ 
tration of hydrogen ion which delays the setting indefinitely. At 
still higher concentrations of the same acid, the time required 
again becomes measurable and rapidly decreases to an almost 
instantaneous setting. Contrary to Flemming (A., 1902, ii, 646), 
it is shown that, in addition to the concentration of silicic acid, 
temperature, and catalytic action of the ions, the dehydrating 
influence of the non-ionised molecules also exerts a marked action 
on the time required for setting. .1. F. S. 

Tli© Dissociation of Salt. H. V, Thompson (Tram, Ceramic 
tfoc. y .1918, 17, (2), 340—350).—Salt was heated for six hours In 
a platinum tube in a current of dry or moist air at a temperature 
of 110°, and the amount of salt vaporised and redeposited in a 
cool part of the tube was weighed. With dry air, the amount, of 
salt volatilised was about 0*055 gram per litre, but witli air satu¬ 
rated with, moisture it rose to 0*08 gram per litre, an increase of 
40%, due to the hydrolysis of the salt by the water. In order to 
investigate the effect of salt and water vapour on certain sub¬ 
stances, these were placed in a platinum tray and inserted in the 
apparatus. Selected chips of quartz were rendered opaque and 
the sharp edges and rough surfaces were smoothed by the mixed 
vapour, a compound corresponding with Na 2 0: T023SiO 2 being 
formed superficially. In dry air, the quartz was much less 
attacked. Commercial ferric oxide was converted into magnetic 
iron oxide and numerous black, shining crystals in the presence of 
salt and water vapour at 1100°. The black crystals of magnetic 
Iron oxide were also formed when ferric oxide was mixed with an 
excess of salt and heated for twelve hours in the full blast of a 
Teelu burner. The crystals appear to be due to the presence of 
salt, as they are not formed when ferric oxide is heated alone. 
Alumina on similar treatment became coated with a layer of fused 
material, which may he a sodium aluminate, 2Al 2 0 n ,9Na 2 0, In 
clays, a more deeply seated action occurs. A. B. S. 

The System Lime-Alumina-Silica and its Relation to 
Slags and Portland Cement. B. Neumann (Stahl u, Eisen , 
1918, 38, 953—960).—The author summarises the results of 
various investigations on the binary and ternary systems of lime, 
alumina, and silica, and points out that the possible compositions 
of slags and Portland cements only occupy very small areas in the 
triangular diagram used' to represent such ternary mixtures. He 
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refold to J. E. Johnson, jun.’s (Met. and Chew. Eu<j, y 1010, .‘303), 
curve showing the coniposition—teiiiijcrairire relations for freely 
flowing slags and its general identity with mixtures of the pure 
oxides of the same compositions, and suggests that a further study 
of such mixtures may have far-reaching consequences 

Mixtures corresponding with. Portland cements occupy an 
extremely small area in the triangular diagram, and, the position 
of this area renders untenable the various theories which are. based, 
on the existence of a ternary compound in Portland cements. The 
author accepts Rankins suggestion (J. Franklin Imt,, 1916, 131) 
that Portland cement is produced by the formation of the com¬ 
pounds 2CaO,SiO.> and 5CaO,3AhOo, which absorb lime and form 
tri calcium silicate and tricalcium ahraiinate. The former is 
regarded as the essential constituent of the cement, the latter act¬ 
ing chiefly as a flux or solvent which reduces the temperature at 
which the former is produced. Further investigations with a 
view to discover other solvents, together with a study of the effect 
of replacing alumina by iron oxide, are suggested. [See also J. 
Sac. Chem. Tncl December, 1918.] A. B. S. 

The Carbides of the Rare Earths of the Cerium Group, 
A. Damiens (Ann. GMm 1918, [ix], 10, 187—183).—A. study of 
the action of wafer on the carbides of cerium, lanthanum, neo¬ 
dymium, praseodymium, and samarium. The gas evolved in every 
case, consisted of a mixture of hydrogen, saturated hydrocarbons, 
ethy Ionic and acetylenic hydrocarbons. The proportion of 
hydrogen was in. all cases high. In no case was any methane 
found., the saturated hydrocarbons consisting of ethane, propane, 
and Anhutane. The ethyl enio hydrocarbons consisted of ethylene 
and its homologues, and the acetylenic hydrocarbons of acetylene 
and its homologues. The different constituents of the mixture 
were invariably present, but their relative proportions varied 
according to the velocity of the reaction, which was dependent on 
the physical state of the carbide. 

The metallic hydroxides produced were always those of the 
aesqtiioxides. ftcrom hydroxide was Isolated as a white substance, 
which fixes oxygen, in the cold with the development of heat and 
the formation of ceric hydroxide. W. O. 

Gallium, L. M. Dents and J. Almnoton Bhtdoman (/. Amcr, 
Chem, Sac., 1918, 40, 1531—1561).~See this vol., ii, 456. 

The Heterogeneity of Steel. H. Le CJruTWBRantl R. Booitcitt 
(Com.pt tend,, 1918, 167, 472 — 477).—The macrographic etching 
of steel shows a heterogeneous structure which is unaltered by heat 
treatment, as distinguished from, the mi orographic etching. 
Macrographic heterogeneity is due to oxygen in solid solution in 
the metal, and phosphorus or sulphur has no direct influence. 
The difference in the ,value of the electrical resistivity of steel as 
calculated 'from the chemical composition '(excluding' oxygen)'and 
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as actually detenu mod is considered to be due to the presence of 
oxygen in the sled. [Pee, further, ,/. Roc. Ghem. hid., 701a.] 

'C. A. K. 

Tii© Metaliographic Examination of Tinplate. L. 
Mayer ( 'Stahl n. Eisen, 1918, 38, 960—962).—It is commonly 
thouglit that the adhesion of tin to iron in tin-plate is due to 
the formation, of a compound of the two metals. The author has 
examined pieces of commercial tin-plat© with negative results. 
He immersed small cubes of iron of high and low carbon content 
in tin at various temperatures, and on examining these under the 
microscope found a layer of intermediate crystals, the thickness of 
the layer varying with the temperature of* immersion. At 500°, 
part of the pearlite in the high carbon iron and at 750° that in 
the low carbon iron disappeared, but reappeared around the edges 
of the tin at 950°. From this, the author concludes that the 
diffusion of tin and iron at various temperatures may be indirectly 
traced by the behaviour of the pearlite and ferrite forms of iron 
at high temperatures. [See also J. Soc. Ghem. 2nd 736a.] 

A. B. S. 

Formation of Iron Disulphide by Wet Methods. V. Root 
{Mitt. /{. Matcrialpruf 1918, 36, 93—107).—The first product 
of the action of hydrogen sulphide on iron hydroxide is iron tri- 
sulphide; if the reaction is carried out at a higher temperature, 
this is decomposed with the formation of iron disulphide, FeS*, 
which is insoluble in hydrochloric acid. As thus obtained, iron 
disulphide has DJ M 4*588, which is nearer to that of marcasite 
(4*55 to 4*88) than to that of pyrites (4*9—5*2). The reaction, 
Fe.,R,{ —-v FeRod-FeS, does not take place in the presence of sub¬ 
stances having an alkaline reaction. Iron disulphide may also be 
obtained by boiling freshly prepared iron monosulphide, suspended 
in water, with sulphur in the absence of alkaline substances. 
These' 1 refactions would account for the formation of iron disulphide, 
in soils containing iron hydroxide compounds and putrescent 
matter and free from alkaline earth carbonates. [Sea also J. Soc. 
Ghem . Tml., 732a.] " C. A. M. 

Crystal Structure of Grey Tin. A. J. Bltl and 'N. H. 
Kolkmeyeb {Ghem. Weehhlad , 1918, 15, 1264).—Grey tin has a 
crystalline structure, the crystals belonging to the cubic system. 
The tin atoms are arranged similarly to the carbon atoms in 
diamond. * A, J. W. 

Galvanic Potential of Alloys. G. Tammann {Nadir. It. Ges ; 
Wit*, Gottingen, 1917, 345—372; from Ghem. Zentr 1918, ii, 
285—267).—Mixed crystals show resistance limits towards galvanic 
polarisation as well as towards chemical reagents (A., 1917, ii, 448). 
It was? desirable to investigate the connexion between the potential 
of alloys, and their composition, since the thermodynamic theory 
denies the possibility of the existence of galvanic : Resistance limits'. 
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According to this theory, the metallic phase is in equilibrium with, 
the electrolyte, so that even in the metallic phase the chan, go of 
position of the two kinds of atoms is sufficiently frequent 1 or the 
establishment of a definite concentration. This condition is not 
fulfilled at temperatures at which chemical resistance limits occur. 
The thermodynamic theory is developed for a homogeneous binary 
metallic mixture, and a number of the conclusions are experi¬ 
mentally verified'. Silver-gold mixed crystals were investigated 
with the electrometer, using the system Ag |0 , 02AgN0 8 10*1KN(> ;5 1 
O'GlAuOyAn; the potential of the open system is definite. 
When the silver electrode is replaced by alloys of silver and gold, 
the potential is found to depend on the previous history of the 
alloy; the results can he interpreted by assuming that Ag-Au 
atoms are unable to change places with one another. The Ag 
atoms are superficially removed by boiling nitric acid, and the 
surface behaves then as if composed of gold. If the surface is 
rubbed with emery, a portion of the superficial gold is removed 
and the silver atoms again come to the surface. The behaviour 
of plates with untouched surfaces after prolonged tempering is 
unexpected ; the potential of silver is first exhibited, which rapidly 
decreases, approximates to the potential of gold, and finally, after* 
eighteen hours, increases to that of silver. The 1 potential at which 
noticeable polarisation occurs is, within the limits of error, the 
same for gold and for gold-silver alloys with more than O'5 mol. 
An; this is particularly marked for NO., anions. The gold con¬ 
tent at which the polarisation potential decreases (0*5 mol. An) 
is independent of the valency of the polaxnsing anion, whilst with, 
chemical agents it depends on the number of Ag atoms which 
react with a molecule of the reagent. With a gold content less 
than 0*5 mol., polarisation is greatly dependent on the treatment 
of the electrodes. The galvanic and chemical resistance limits for 
0*5 mol. An are identical for simple reagents. If the structure 
of a series of metallic conglomerates is unknown, no conclusion 
can be drawn from the relationship between the potential line and 
the composition as to whether the conglomerate consists of one or 
two types of crystals In those regions of concentration in which the 
potential is independent of the concentration, neither is the sudden 
alteration of potential with alteration of concentration a sign of 
the formation of a new type of crystal. Such conclusions are 
only justified when the atoms are sufficiently mobile, as is the¬ 
cas© with Au-Ag alloys at 320°, when a continuous alteration of 
the potential with the concentration is observed. The work of 
other authors also shows that the potential of a series of mixed 
crystals alters continuously with the concentration when diffusion 
is sufficiently rapid, and that the potential of a series of alloys 
with two types of crystal is independent of the concentration 
(Od amalgams); when, however, diffusion is not sufficiently rapid 
to keep the surface concentration definite, the potential is ^either 
independent of the concentration or alters very rapidly, the alter¬ 
ation beginning at a concentration corresponding with multiple.pro- 
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portions. The galvanic limits arc also those of the precipitation of 
other metals from their solution. The non-resistant and the; rela¬ 
tively resistant mixed crystals arc distinguished in their precipitating 
ability, sine© the former also precipitate- those metals the potentials 
of which He between the tone values of the unchanged surface of 
the resistant and that of the relatively resistant mixed crystals. 
Thus, Ag~~Zn mixed crystals with less than 0'25 mol. Ag pre¬ 
cipitate all metals from zinc onwards, whilst those with more than 
0*25 mol. Ag, the potential of which towards zinc is more than 
0*6 volt, only precipitate lead and the following metals. 

The resistance limits of A u—Ag mixed crystals are considered 
I ram the space lattice theory. The condition of the less noble 
metal in a series of mixed crystals can be deduced from the value 
of the potential at which it passes into' solution. If it dissolves 
at its own potential, it is present in the free state and a second 
galvanic limit cannot occur (Cu~Au and Ag-Au mixed crystals), 
if it dissolves at a lower potential, it is present in the combined 
state, and a second resistance limit may be found (Zn-Au mixed 
crystals with 0*17—0*37 mol. Au, from which it follows that the 
crystals from 0*43—0*64 Au contain the compound AuZn). The 
difference between a mixed crystal and a chemical, compound 
depends on the electrons surrounding the positive core. TL W. 

The Limits of the Gold Content within which Copper- 
Gold and Silver-Gold Mixed Crystals are attacked by 
Chemical Reagents, G. Tammann (Nadir. K Cfes. TFm\ 
Gottingen^ 1917, 385—425; from Ghem, Zentr 1918, ii, 268—270. 
Compare preceding abstract).—The resistance limits of the mixed 
crystals mentioned above have now been determined with greater 
accuracy than in the. case of the previous investigation (A., 1917, 
ii, 448), and it is now possible, in the most favourable cases, 
to define these limits for differences of concentration as low as 
0*001 mol. Au. The degree of accuracy depends chiefly on the 
distinctness of the alteration caused by the agent on the surface, 
and the separation of an opaque, slightly soluble product ^ is 
advantageous. Accuracy is favoured by evenness and uniformity 
of surface. In the crystallisation of mixed crystals, it is general 
to find a difference between the compositions of the molten residue 
and of the crystals which causes lack of homogeneity in the con¬ 
glomerate, so that the latter is not uniformly coloured by a 
chemical reagent. This defect can be greatly remedied by temper¬ 
ing, preferably at a high temperature, and also by rolling. The 
influence of the duration of tempering on the uniformity of the 
alloy was particularly investigated with an Ag-Au alloy contain¬ 
ing 0*49—0*51 mol. Au; after ordinary cooling, in which the 
temperature interval 1000—300° was passed through in fifteen 
minutes, the alloy showed no particles in which the percentage of 
gold differed by more than 0*75% from the mean value; after 
tempering for four hours at 700°, differences of concentration 
equivalent to 0*005 moh Au remained. 
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The action of palladium chloride solution (4%) on Ou-Au alloys 
with 0*23— 0*27 mol. An lias been studied; the plates with natural 
surfaces precipitate palladium when containing less than 0*25 nsoL 
Aip ami this limit is easily perceived with a dilierence of less 
than 0*01)5 mol. All. The action of palladium nitrate on Ag-Au 
alloys, and of platinous chloride on Ou-Au and Ag-Au alloys, is 
also described. Ou-Au mixed crystals with 0*282 Au and more 
remain untarnished for a year in yellow ammonium sulphide solu¬ 
tion, whereas alloys with 0*243 and less Au are completely 
blackened after a few hours or days; in this respect, mixed solu¬ 
tions of ammonium sulphide and disulphide act most rapidly, 
followed in order by solution of sulphur in sodium sulphide, sodium 
sulphide solution, and solution of sulphur in carbon disulphide. 
The sequence of darkening, previous to tempering for twelve hours 
at 720°, did not correspond with the copper content; after such 
tempering, ■ the tendency to. darkening decreased regularly with 
increasing gold content. The action of sodium sulphide only 
occurs in presence of oxygen, whilst with polysulphide solutions 
this is unnecessary. The limit of deep-seated action of Na 2 S 2 solu¬ 
tion on Ou-Au crystals lies between 0*245 and 0*255 mol. Au; with 
polished plates, it is slightly .more than 0*270 An, The same 
solutions were used with Ag-Au mixed crystals; in this case, 
darkening with ammonium disulphide solution occurs far more 
regularly. Increase in the period of tempering diminishes the 
rapidity of tlie action. Sodium disulphide solution behaves 
similarly, but more rapidly. The previous datum, that mild 
oxidising agents, such as hydrogen peroxide, air, alkaline sodium 
tartrate, or picric acid, are active up to a g6acl content of 0*243 
mol. cannot be fully maintained; the limit is now found at about 
0*22 mol. For powerful oxidising agents, the following limits were 
observed: AuCI H (0*495—0*505 mol. Au); 'J-.L,Cr0 4 (0*492); IIMnO,, 

(0*4,95.-0*505) ;'JTN0 3 (0*480—0*490). Mercurous salts react with 

the complete series of Ou-Au alloys, but not with pure gold. The 
rate of action increases with the concentration of the solution, 
with which, also, the nature of the alteration of the plate, varies. 
Alloys containing up to 0*24 mol. Au precipitate mercury from 
mercuric chloride solution, whilst those richer in gold precipitate 

mercurous, chloride. Silver salts have a limit of 0*05.-0*15 for 

Ou-Au .alloys,' but precipitation occurs at isolated spots, from 
which, with simple salts, needles or leaflets grow with visible 
rapidity. The limits vary with the nature of the negative ion, 
and vary considerably round a gold content of & mol. The limits 
of precipitation with' hard,; mitempered plates lie at a slightly 
higher gold content than for tempered plates. It is generally 
observed that the action of a reagent with distinct limits is notice¬ 
able after a fe-w days, and does not then change after several 
months. The superficial nature of 'the alloy is of great import¬ 
ance for the action limits; the natural surface is the most resistant. 
If the alloy is 1 rubbed with the finest emery, paper, 1 numerous 
/scratches'are formed'at'the surfaces, of which the usual distribution 
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of the a,Loins in the lattice is disturbed. The distribution of the 
atoms, caused by grinding and polishing, approximates to' the un¬ 
arranged, which is far less resistant than the normal distribution. 
In many cases, protective layers are formed during tempering, 
which can be recognised by the diminution of the time of attack 
with increasing period of tempering. The numerical values of the 
action limits are partly multiples of one-eighth within the limits 
of experimental error; at times these multiples are not quite 
attained, whilst at others they are noticeably exceeded. 

The- various reagents are classilied with respect to action limits, 
and attempts are made to explain the actions of mixed crystals by 
means of lattice models. H. W. 

Behaviour of Mixed Crystals of Copper*, Siiv©r f and Gold 
towards Chemical Reagents and the Colour of these Mixed 
Crystals* G. Tammann (Nadir. K Ges. Wiss. Gottingen , 1917, 
373 —384; from Ghem. Zrntr 1918, ii, 267—268. Compare pre¬ 
ceding abstracts).—The problem of the resistance limits of ternary 
mixed crystals is of interest from the theoretical standpoint and 
also from the practical point of view of the possibility of the partial 
replacement of the noble metal of a binary resistant alloy with 
the formation of an equally resistant ternary mixture. The- ex¬ 
periments described have been performed with Cu, Ag, An alloys, 
since the resistance limits of the binary systems have been investi¬ 
gated. A series of mixed crystals has been prepared in which the 
atomic ratios Ag to Cu has been kept constant at 1:2, 1:1, and 
2 : 1 , respectively, whilst the amounts of gold were increased by 
0*05 mol. between 0*20 and 0*55 mol. In the case of the second 
of the series, the alloys were investigated in the hard and soft 
states, but, as no- noticeable differences were observed, the remain¬ 
ing alloys were only used in the latter condition. In contrast to 
the author's experience with binary alloys (A., 1917, ii, 448), the 
resistance limits with ternary alloys are more or less indefinite, 
and it is necessary to distinguish between the limits of deep-seated 
and superficial action; the latter is commonly associated with a 
much higher gold content than the former, and this is particularly 
marked in the cases of the action of concentrated nitric acid and 
of a mixture of chromic and sulphuric acids. The action limits 
of the following reagents on the ternary alloys have been investi¬ 
gated: ammonium disulphide, palladium chloride and nitrate, 
picric acid, potassium dichromate and sulphuric acid, nitric acid, 
gold' chloride, permanganic and sulphuric acids. In respect of 
deep-seated action, the ternary alloys are generally more noble 
than the binary. 

A number of observations on the colour of ternary alloys are 
schematically recorded. The distribution of the different types of 
atoms in a 14-point lattice is also discussed. H< W* 
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Pyrolusite -from Virginia. Thomas L. Watson and Eihiak T. 
Wherry (J. Washington Acad . Sci., 1918, 8, 550—560).— -Tito 
manganese ore mined in Little Fork Valley, near Woodstock, in 
Shenandoah Co., occurs as an impregnation and replacement in 
brecciated sandstone and conglomerate in the trough of a synclino. 
It consists mainly of crystalline, fibrous pyrolusite with some wad. 
Small crystals are abundant, lining cavities. The colour is black, 
but steel-grey on fresh fractures, with metallic lustre; streak, black 
to slightly bluish-black. JEL 2^. Anal. I is of crystals and 11 
of crystalline, fibrous material. 


, Mild, 

MnO. 

'h\0. 

,i£! ai,0 3 . 

BaO. 

CaO. 

8iOu. 

L 94* tO 

2*25 

0*22 

0*14 

0*33 

0*08 

0*64 

II>%22 

1*31 

0*17 

0*18 

0*40 

0*11 

0*63 

T,Qi, 

H 2 0 (.. * 105°). 

HoO {< 105 u ). 

Total. 


Sp. gr, 

I 0*52' 

1*53 


0*22 

100*23 


4*748 

II. 0*58 

1*46 


0*16 

103*22 


4*885 


The material thus has the physical characters and composition 
(Mn0 3 ) of pyrolusite, but, as usual, the crystals have the ortho¬ 
rhombic form and habit of manganite. The axial ratios, a:b:c — 
0*8616:1:0*5628, however, differ somewhat from those usually 
accepted for manganite (0*8441:1: 0*5448), although they are very 
close to the value for manganite from Bohlet, Sweden (0*8612:1: 
0*5629, G. Flink, 1900). It is thus just possible that these are 
original crystals of pyrolusite rather than pseudomorphs after 
manganite, as commonly believed. L. J. 8. 

Deposits ol Potassium Salts at Dallol (Eritrea). M. Gxua 
(AUi Accad. Lined, 1918, [v], 27, i, 331—335; GazzeMa , 1918, 
48, ii, 1—8).—The results are given of analyses of a number of 
samples from, the salt deposits of Dallol, in S. Dancalia (Eritrea). 
At many points these deposits consist largely of potassium chloride 
(up to 98*6%), whilst at others sodium chloride predominates. In 
both cases, the proportions of magnesium, chloride are low, and 
only traces of bromides are present in a few instances. The 
potassium minerals occur at the surface of the eai*th and are 
localised at certain points of the salt area. The thermal springs 
of Dallol have a temperature of about 80—90°, and consist of 
saturated solutions of magnesium chloride containing traces of 
sodium chloride and appreciable proportions of magnesium 
bromide., T. H. P. 

Etching of Gypsum bj Concentrated Sulphuric Acid. 
Roman Grengg (Tsch. Min. Mitt., 1915, 88, 201—226; from 
Jahrh . Min., 1918, Ref. 135—136. Compare A., 1915, ii, 450). 
—Crystals of gypsum immersed in concentrated sulphuric' acid 
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develop on the faces Hat hillocks with a more or less elliptical out- 
line. This type of etch-figure is described as 4 etch-shield/ as 
distinct from 4 etch-hill . 5 The solution of the gypsum gives rise 
momentarily to^ a supersaturated solution of CaH 0 (SO 4 ) 4 , from 
which are deposited microscopic aggregates, probably of the hemi- 
hydrate, CaSO^l-ELO. The process proceeds with the formation 
of mainly the monoclinic salt, CaH 0 (SO 4 ) 4 , together with the acid 
salt, 0aII 2 (S0 4 )o. After a time, the process becomes slower, and 
spaces corresponding with the £ etch-shields 5 appear in the cover¬ 
ing layer of acid calcium sulphate. At a later stage, the acid acts 
by extracting water from the gypsum, with the production of the 
characteristic weathering surfaces, until, finally, the whole crystal 
is transformed into anhydrous calcium sulphate. The 4 etch- 
shields 5 approximate to the position of the plane (807), perpen¬ 
dicular to which is the greatest solubility in the concentrated acid. 

L. J, S. 

The Constitutional Formula of Nephelite. St. J. Thugutt 
(tfprcrn. Tow, Nank. Wanzaw., Math.-naturw. EL , 1913, 6 , 
849—862; from Johrb. Min., 1918, Ref. 132—133).—The author 
defends the formula SNagAloSiyO^yiNaoAloO^SKoAlaSi^O^ pre¬ 
viously proposed by him (A., 1895, ii, 358), and criticises later 
views (A., 1911, ii, 122, 992; 1912, ii, 176, 569). Morozewic’s 
formula, K >t Na 1 R A 1 22 S(A• ? 1908, ii, 202), for 4 basic 5 nephelite 
earn be expressed as 

18Na.) Al 2 Si ii O 10 ,9Na 2 Al 2 O 4 ? K 2 A1 2 G 4 i 5K 2 AloSinOp. 

By the action of superheated water, nephelite splits up into 
natrolite (Na t ,Al 3 Si 3 O 10 ,2H 2 O), gibbsite [Al(OH) s ], and muscovite 
[’II,KA 13 (Si 0 4 ).^|, whilst some of the sodium goes into solution, 
these minerals corresponding in composition with the three mole¬ 
cules in the author’s formula. It is suggested that the variations in 
analyses of nephelite may be due to want of homogeneity of the 
material, and that the secondary minerals mentioned above may 
be present, in an extremely finely divided state. L. *T. S. 


Analytical Chemistry. 


The Use of Thymolsulphophthalem as an Indicator m 
Acidimetric Titrations. Arthur B. Clark and Herbert A. 
Lubs («/. A trier. Chem. Soc., 1918, 40, 1443—1448. Compare A., 
1916, ii, 44, 570).—Thymolsulphophthalein, an indicator having 
two useful working ranges, can be very successfully employed in 
many differential acidimetric and alkalimetric titratio-ns. ^ To 
illustrate the general method of employment, 1 a few typical titra¬ 
tions are given (mixtures of benzoic and hydrochloric acids, acetic 

voL. cxiv. it 
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and hydrochloric acids, acetic and sulphuric acids, titration of 
aniline by hydrochloric or sulphuric acid). Any add with, a dis¬ 
sociation equal to or weaker than that of acetic acid may he differ¬ 
entially titrated in the presence of hydrochloric acid, provided that 
the weaker acid is completely neutralised when the alkaline colour 
change of the indicator occurs. 

The us© of proper colour screens or, preferably, of a colorimeter 
or spectrophotometer, greatly increases the accuracy of differential 
titrations, but is not absolutely necessary. H. W, 

Titration of Fre© Hydrochloric Acid in Gastric Juice 
with Suppression of the Dissociation of Organic Acids by 
Addition of Alcohol. Georg Kellino (Bari. Min . Woch.< 1918, 
54, 334—336; from Chem. Zentr., 1918, i, 1063—1064).—The use 
of dimethylaininoazobenzene, Congo-red, or tropseolin for the 
detection of free hydrochloric acid is rendered uncertain by the 
presence of large amounts of organic acids or of loosely combined 
hydrochloric acid. The author recommends the following process, 
which, in a simple manner, gives results which are in close agree¬ 
ment with those obtained by Giinzburg’s method. Two drops of a 
0*5% solution of dimethylaminoazobenzene in alcohol (90%) are 
added to 5 c.c. of gastric juice; an intense carmine-red coloration 
denotes the presence of free hydrochloric acid. 7T> C.c. of alcohol 
(96%) are added, and the solution is titrated with ;V r /10-potassiimi 
hydroxide until a pure yellow shade is obtained. (If more than 
2*5 c.c. of alkali are required, it should be observed that the 
volume of added alcohol must be approximately half that of the 
aqueous liquid.) The acidity of 10 c.c. .is calculated by multiply*, 
ing by 2 and adding 3. The addition is necessary, since the 
alcohol affects the acidity of free hydrochloric acid for the indicator 
to this extent. When free hydrochloric acid is absent and the 
hydrochloric acid deficit is to be estimated, a similar process is 
adopted—an equal volxirne of alcohol is added, followed by hydro¬ 
chloric acid, until a red coloration is produced; the solution is 
then titrated back with N /10-potassium hydroxide. The two acid 
values are subtracted, the difference is calculated to 10 c.c., and 
increased by three. The added alcohol completely suppresses the 
acidity of organic acids so far as the reaction is concerned. 

H. W. 

Colorimetric Scale for the Estimation of Free Hydro¬ 
chloric Acid [in Gastric Juice] by means of Brilliant-Green. 
M. Delokt and Roche (Com]]t. rend. Soc . Biol., 1918, 81, 
646-—649).—An unfiltered 1% solution of xnethylene-blue in dilute 
alcohol, a 5% aqueous solution of normal potassium chromate, and 
an unfiltered 0*1% solution of eosin in dilute alcohol are mixed 
with water in six given proportions. The mixtures are kept in 
sealed tubes, and constitute a permanent scale of colours which 
match those produced by mixing equal volumes of a 0*02% solution 
of brilliant-green with gastric juice containing six different con¬ 
centrations of free, hydrochloric acid (0*025% to 0*2%). G. B. 
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I* Detection and Separation of Hydrochloric Acid in 
Presence of Bromic and Iodic Acids. 1L Detection and 
Estimation of Bromic and Iodic Acids in Presence of 
Hydrochloric^ Hy dr ©bromic ? and Hydriodic Acids.' Attilxo 
Purggtti (Gazzetta , 1918, 48, ii, 63—66).—The methods here 
proposed are based on the fact that potassium or sodium hydroxide 
attacks silver broxnat© and iodate in the cold, whereas silver 
chloride, bromide, and iodide remain unchanged. [See J. Sac. 
Ghent . Ind., 730a.] T. H. P. 

Estimation of Hypochlorite and Chlorate in the same 
Mixture. I. M. Kolthoff (Pharm. Weekblad, 1918, 55, 

1289—1295).—The estimation of hypochlorite and chlorate in such 
a substance as bleaching powder is carried out as follows. 

To 25 c.c. of i7/10-arsenious oxide solution are added 5 c.c. of 
4W-acetic acid and three drops of 0*2% methyl-red. The hypo¬ 
chlorite solution is then ran in until the liquid is decolorised, the 
number of c.c. used containing 88*75 mg. of active chlorine. 

To the colourless solution thus obtained are added 25 c.c. of 
the arsenious oxide solution and 20 c.c. of concentrated hydro¬ 
chloric acid, and the mixture boiled for five minutes. The excess 
of arsenious oxide is then estimated by titration with N /10- 
potassium b ram ate, each c.c. of arsenious oxide solution used 
corresponding with 1*4 mg. of C10 3 or 3*45 mg. of active chlorine. 

A. J. W. 

-Estimation of Sulphuric Acid and Barium as Barium 
Sulphate- L. W. Winkler ( Zeitsch . angew. GJiem 1918, 31, 
212).—A reply to Karaoglanow (this voi., ii, 369). W. P. S. 

Volumetric Estimation of Sulphates- Vansteenberger and 
Bauzil (Ann, Chim . anal 1918, 23, 210—214).-—The solution 
containing a sulphate is heated at 60—70° with an excess of sodium 
carbonate solution, filtered, the filtrate slightly acidified with 
hydrochloric acid, and treated with an excess of standardised 
barium chloride solution. The mixture is boiled for on© minute, 
filtered, and the excess of barium in the filtrate precipitated as 
barium carbonate, which is collected, washed, and titrated with. 
N / 10-hydrochloric acid, using methyl-orange as indicator. [See. 
further, J. Sac, Ghent. Ind., 689a,] W. P, S. 

Volumetric Estimation of Selenious Acid and Selenic 
Acid* L. Moser and W. Peinz (Zeitsch. anal. Ghent., 1918, 57 f 
277—305).—The iodometrie estimation of selenious acid is trust¬ 
worthy if the selenious acid is heated in a distillation flask with 
four times the theoretical quantity of potassium iodide in the 
presence of hydrochloric acid, and the liberated iodine titrated in 
the receiver and in the residue. The indirect iodometrie method 
described by Gooch and Pierce (A., 1896, ii, 334) is also trust¬ 
worthy if carried out as a distillation process. Oxidation with 
permanganate in alkaline solution as proposed by Marino (A., 

' 21* 
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1910, ii, 155) is untrustworthy if the oxidation mixture is acidified 
before cooling. Titration of seleuious acid with titanium in- 
chloride solution, does not give accurate results, owing to the form¬ 
ation of a quantity of hydrogen selenitic. Reduction with hydr- 
iodic acid is the most trustworthy method for the 'estimation of 
selenic acid. [See, further, J. 8oc. Chew. Ln<L, 730a,.] 

W. P. S. 

Estimation, of Nitrogen in Urine by Kjeldahl’s Method. 
C. Oehme and M. Oehme (Ber. Klin. Woeh., 1918, 55, 401-—402 : 
from Ohem. Zentr., 1918, ii, 70).—To economise reagents, gas, and 
time, the authors recommend a reduction in the quantities usual 
for a Kjeldahl estimation, and propose the following process. 
Urine (1 c.c.) and concentrated sulphuric acid (2 c.c.) are heated 
in the usual manner after addition of potassium and copper 
sulphates. Distillation, after addition of water (100 c.c.) and 
sodium hydroxide solution (33%, 15—20 c.c.), is usually complete 
in fifteen to twenty minutes. N /20-Acid is conveniently used for 
titration. H. W. 

Estimation of the Residual Nitrogen in Blood-serum, 
Fischer (Zeitsch. physiol* (7hem., 1918, 102, 266—274).—-In 
the estimation of the residual nitrogen in blood-serum, it is essential 
that the proteins should be so completely removed by precipitation 
that no trace of the latter can be detected in the filtrate. This 
result can be achieved by precipitating with sodium acetate or 
chloride in the presence of acetic acid at 100°, or by treatment 
with uranium acetate at the ordinary temperature. The author 
recommends the uranium acetate method, which yields values for 
the residual nitrogen varying from 20 to 90 mg. of nitrogen per 
100 c.c, of blood-serum. H. W. R. 

Estimation of Minimal Quantities of Nitrites and 
Hydrogen Peroxide, either Separate or Present together, 
1. Quartakoli (Gazzetta, 1918, 48, i, 102 —111 ).- Loss than one 
part of nitrite per million of water may be detected by the blood ■■ 
red coloration given by a reagent containing potassium thiocyanate, 
ferrous sulphate, and nitric acid. The same reaction is given by 
hydrogen peroxide, potassium persulphate, and probably other 
peroxygenated compounds, but not by chlorates or perchlorates. 
With hydrogen peroxide, the coloration produced, is' less interne 
than that with nitrous acid, but the reaction is more sensitive than 
any other for the peroxide. With 'nitrous acid, but not with 
hydrogen peroxide, the coloration formed disappears when the 
solution’ is heated rapidly to boiling with concentrated hydrochloric 
acid and carbamide* [Bee J * Sac. Ghent . Ind,, 731a.] T. H. P. 

Methods for the Estimation of Phosphoric Acid in. Small 
Amounts of Blood, W. R. Block (X Bid. Chen., 1918, 36, 
33—48).—-The estimation of the phosphoric acid "is based, oh its 
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preoipifation as strychnine phosphomolybdate by a modification of 
-Sober and ^Egerer's method (A., 1915, ii, 794). The amount of 
precipitate is estimated n eph el om e t r ically. H. W. B. 

Detection, Estimation^ and Elimination of Arsenic and 
Mercury in Urine. Paul Duret (■ Gompt. rend. Soc. Biol, 1918, 
81, 736—737, ‘737—'739).—See this vol., i, 561. 

Microchemical Notices. O. Tunmann (Pharm. Post., 1918, 
51, 341—342, 353—354; from Chem. Zentr 1918, ii, 401—402, 
Compare this vol., ii, 465).—-II. Occurrence of a Crystalline 
Substance in the Seeds of Strychnos mix vomica, L.—In a single 
instance out of several hundred seeds examined, considerable 
quantities of colourless needles of chlorogenic acid were observed. 

III. Identification of Arsenious Acid. —The extension of micro- 
chemical methods to chemical preparations is considered a hasty 
step by the author (contrast Wasicky and Mayrhofer, Zeitsch. 
ally, Gsterr . Apoth. Ver., 55, 305); the method should be 
restricted to drugs. Arsenious acid is best detected by sublima¬ 
tion from an asbestos plate at a comparatively high temperature; 
the method can be applied directly to powders, pills, and even to 
ointments. Destruction of organic matter, if necessary, can be 
conveniently effected by heating the material with sulphuric acid 
on the object-glass. The sublimed arsenious oxide crystallises in 
octahedra, tetrahedra, and, not infrequently, in mono-clinic prisms. 
Should the crystals be small, addition of a little water or glycerol 
causes the formation of larger crystals. The sublimate should 
always be tested with silver nitrate; for this purpose, it is dissolved 
in warm water beneath the cover-glass; on one side of the latter 
a drop of 0*1% silver nitrate is added, and on the other side a drop 
of very dilute ammonia. A chrome-yellow precipitate, which 
slowly becomes brownish-yellow, is formed at the junction of the 
liquids. H. W .' 

Silver-asbestos, Lead Chromate-asbestos and Lead Per¬ 
oxide-asbestos. 0. Binder {Chem. Zeit 1918, 42, 522).— A 
mixture of asbestos and finely divided metallic silver may be* used 
for the absorption of chlorine in the combustion of organic sub¬ 
stances; asbestos mixed with lead chromate or peroxide serves for 
the absorption of sulphur compounds. The- silver is prepared by 
reducing ammoniacal silver nitrate solution with zinc. [Bee, 
further, Jr Soc. Chem. Ind ,, December.] W. P. S. 

Errors in Alkalimetry due to the Presence, of Carbon 
Dioxide in Distilled Water, G, Bruiins {Zeitsch. anal. Chem., 
1918, 57, 257—277).—Attention is directed to the influence of 
dissolved carbon dioxide in water and in standard ■ acid and alkali 
solutions on acidimetric and alkalimetric titrations. [Bee, further, 
J. 'Soc. Chem. Ind., 730a.] ' W. P. S. 

, , 21*—2 
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The lodotannic Reaeeat» l> K 'Fa aka lotos and* IT 1 talmas 
{Bull. Sot\ (Mm., 1918, [iv], 23, 391-400). —The reagent is a .mix¬ 
ture of 1 c.e. of ffl110 -iodine solution with 1 c.e, of a 1% tannin 
solution, and is used to determine the alkalinity of very dilute 
alkaline solutions. The procedure is as follows. To the 2 e.c. 
of reagent in a porcelain dish, the alkaline solution is added with 
stirring until a definite red colour appears. From this point, the 
alkaline solution is run in gradually, and, after each addition, a 
drop of the mixture is tested on starch-paper. The end-point is 
reached when a blue colour is no longer formed on the test-paper. 
.From a table given in the original, the alkalinity of the solution 
may then be calculated, knowing the volume of solution used. 
By means of this reagent exact results may be obtained with 
alkaline solutions at a dilution of N j 10,000 to Nj 40,000. 

w. a. 

Simplification in the Estimation of Potassium. W. 
Huttner ( Kali , 1918, 12, 178—179; from Ghem . Zcntr «, 1918, ii, 
402—403).—“The process depends on the substitution of barium 
bromide, BaBr 23 2H 2 0, which is soluble in alcohol for the insoluble 
chloride. It is essential that the specimen of bromide should leave 
no residue when treated with alcohol* it is conveniently prepared 
from potassium bromide and barium carbonate, evaporation, and 
extraction of the residue with alcohol. 

A weighed quantity of the potassium salt is dissolved in cold 
water, an excess of a highly concentrated aqueous solution of 
barium bromide is added, and the mixture is shaken and made up 
to the mark. The precipitate settles well; it is filtered, and 10 c.c. 
of the filtrate are treated with perchloric acid. Solution in cold 
water should be more generally adopted; specimens of carnallite, 
except as regards any kieserite, are immediately dissolved. The 
residue does not generally contain potassium. If this should be 
the case, the carnallite contains notable quantities of soluble 
potassium sulphates (polyhalite, langbeinite, etc.), and must be 
dissolved in the hot solvent. In this case, it is advisable to add 
hydrobromic instead of hydrochloric acid to prevent subsequent 
formation of barium chloride from the bromide. H, W. 

Recovery of Silver from Albumose-silver Solutions and 
Methods for the Analysis of the latter. G. Mattes (Ghem. 
Zcit ,, 1918, 42, 513—515).—Precipitation as chloride or thio¬ 
cyanate in sulphuric acid solution is recommended for the recovery 
of silver from waste therapeutical albumose-silver solutions; the 
silver chloride or thiocyanate is subsequently collected, and fused 
with alkali carbonate and nitrate in order to obtain metallic silver. 
The most trustworthy methods for estimating the silver content 
of albumose-silver solutions are those based on the reduction of 
the silver by lactose or tannin in alkaline solution, or on its pre¬ 
cipitation as bromide, iodide, chloride, thiocyanate, or ferrocyanide 
m acid solution. The precipitated silver or silver compound is 
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then, fused with alkali carbonate and nitrate* the metallic silver 
dissolved in nitric acid* and titrated with thiocyanate solution. 
[See, further, J. Soc. Ghent. 2nd., December.} W. P, S. 

Estimation of Magnesium. L. W. Winkler (. Zeitsch . angew. 
Ghent 1918, 31, 211—212).—In the absence of large quantities 
of. potassium chloride or sodium chloride, magnesium may be pre¬ 
cipitated and weighed as MgNH 4 PG 4 ,6TL>0. The precipitation is 
made at 90°, and the precipitate- is collected after twenty-four 
hours, washed with ammonia and methyl alcohol, dried over 
calcium chloride, and weighed. [See, further, J. Soc. Ghent. 2nd ., 
751a.] W. P. S. 

Analysis of Magnesite. V. Maori (Boll, chim . farm., 1918, 
47, 301—302).—-The volumetric method given by Merck Guano 
& Phosphat Werken (A., 1909, ii, 619) for analysing magnesite 
does not give trustworthy results. The author describes a modifi¬ 
cation of the usual method, by means of which risk of loss by pro¬ 
jection during evaporation on a sand-bath is avoided. [See 
J. Soc. Ghent. 2nd December.] T. H. P. 

Alkali Iodides as Reagents lor Cadmium and Nickel. 
A. Agrestini ( Gazzetta, 1918, 48, ii, 30—34).—With a distinctly 
ammoniacal solution of a cadmium salt, 20—30% potassium iodide 
solution yields a heavy, white precipitate composed of regular octa- 
hedra and having the formula Cd(NH 3 ) ? I 2 , whereas with a solu¬ 
tion of a copper salt no precipitate forms under similar conditions. 
With the same reagent, strongly ammoniacal solutions of nickel 
salts give a heavy, bluish-violet precipitate . of the formula 
Ni(NHg) (S I 2 , and consisting of microscopic, regular octahedra. 
Cobalt also gives a precipitate with this reagent, and must be 
removed before testing for nickel. [See J. Soc . Ghent. 2nd., 751a.] 

T. H. P. ' 

Volumetric Estimation of Lead in Tin Plate. J. Deininger 
(Zeitsch. Nahr. Gemissm 1918, 36, 66—67).—The metal is dis¬ 
solved in concentrated sulphuric acid, ammonium oxalate solution 
is added to complete the solution of the iron, and the lead sulphate 
is collected and dissolved in hot 50% sodium acetate solution. 
Bromine is added to precipitate the lead as peroxide, and this is 
then collected, dissolved in sodium acetate solution, and estimated 
iodometrically. [See, further, J. Soc, Ghent. 2nd., 736a,] 

Gravimetric Estimation of Copper by means of Sodium 
Nitroprusside and the Separation of Copper and Mercury. 
Emil Votooek and Jan Pazourek (Ghent. Zeit ., 1918, 42, 
475—476).—The solution containing the copper salt is treated with 
an excess of sodium nitroprusside solution acidified previously with 
N /10-sulphuric acid, the mixture is diluted to 170 c.c., shaken for 
two to four hours, the precipitated cupric nitroprusside then 
collected on a tared filter, washed with water, dried at 110°, and 
weighed. The precipitate contains 22*75% of copper. This 
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method may be applied to the precipitation of copper in the 
presence of mercury salts provided that sodium chloride is also 
added to prevent precipitation of mercuric nitropmsside (compare 
tins voL, ii, 238, 272), The mercury in the filtrate from the 
cupric nitroprussi.de may be estimated as sulphide or volurn-etrie- 
ally, as described previously (Joe, cit .). [See, further, J, Hoe. 
Ohem . fold., 751a.] " ' W. P. S. 

lodometric Estimation of Copper, f. M. Kolthoff (./7mm. 
WeekMad, 1918, 55, 1338—1346).—A summary of the literature 
of the iodine method of estimating copper, and an account of the 
■results obtained by varying the experimental conditions. 

A. J. W. 

Gallium* U M. Dennis and J. Aldington Bridgman (J, Amor. 
Ghent * Sac., 1318, 40, 1531*—1561).—The spark spectra and arc 
spectra of gallium, indium, and zinc have been studied with the 
object of ascertaining the amounts of each of these elements which 
could be detected in the presence of large quantities of the other 
elements by this means. ■ It is shown that 0*0046 mg. of gallium 
can be detected by means of the. spark spectrum, the lines A = 4172 
and 4033/x/x being used for the purpose. In the case of indium, 
0*0013 mg. may be detected by means of the spark lines A = 4511 
and 4102 /x/x. In the presence of gallium, quantities of indium as 
small as 0*06% of the weight of the gallium are detectable by the 
spark spectrum, whilst in the presence of indium, quantities of 
gallium amounting to 0*18% of the weight of the indium may be 
similarly detected. 

It is shown that the fractional electrolysis of a dilute solution 
of indium and gallium sulphates is capable of yielding perfectly 
pure gallium after about fourteen electrolyses. Bure gallium 
chloride can be obtained from mixtures of gallium, indium, and 
zinc by the fractional distillation of the chloride in a current of 
chlorine. 

The methods of estimation of gallium, were studied, and 
it is shown that precipitation as hydroxide by means of ammonia 
leads to low results, because of the tendency of the precipitate 
to adhere' to the beakers. Satisfactory results are obtained 
by precipitating gallium hydroxide from slightly acid solutions by 
meaiqs of sodium azide in boiling solution. Equally,good results 
are obtained by precipitation of the hydroxide by adding sodium 
sulphite tq> the solution and boiling vigorously for four minutes. 
The last method has the advantage that physiologically active 
gases are not given of during the boiling, and so it is more agree¬ 
able to work with. 

Zinc can he estimated in the presence of gallium by 
adding an excess of potassium mercuric thiocyanate to a 
slightly acid(HgS0 4 ) solution of the sulphates. After keeping 
for several honrs/the precipitate of zinc mercuric thiocyanate is 
filtered^ in a Gooch crucible and dried at 105—110°. "The filtrate 
is acidified with hydrochloric acid and the mercury removed ..by 
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hydrogen sulphide, and, after boiling to expel the excess of 
hydrogen sulphide, the gallium is estimated as hydroxide by means 
of potassium sulphite. 

Mixtures of gallium and indium are separated and estimated 
as follows. Solutions containing small amounts of both elements 
are largely diluted and treated with a small amount of 
hydrochloric acid, and then exactly neutralised with sodium 
hydroxide, an excess of 1*5 grams of sodium, hydroxide is added, 
and the solution boiled for several minutes. The precipitated 
indium hydroxide is well washed, dissolved in hydrochloric acid, 
and the process repeated. Finally, it is dissolved again in hydro¬ 
chloric acid, and precipitated by ammonia, washed, dried, ignited, 
and weighed as oxide. The filtrates and washings from each pre¬ 
cipitation are combined, and the gallium precipitated as hydroxide 
by means of sodium sulphite, as described above. 

The separation of gallium and aluminium is effected in the follow¬ 
ing way. The aluminium is precipitated as hydrated chloride by 
adding 60 e.c. of hydrochloric acid to the solution, and then 60 c.c. 
of ether. The flask is immersed in cold water and the solution satu¬ 
rated with hydrogen chloride, when hydrated aluminium chloride 
is precipitated. This is filtered on a Gooch crucible, washed with 
a mixture of 30 c.c. hydrochloric acid and 30 c.c. ether, and then 
dissolved in water, and the aluminium estimated as oxide in the 
usual way. The combined filtrates and washings are treated with 
a small amount of sulphuric acid and heated to expel the ether, 
and most of the hydrochloric acid and the gallium estimated as 
oxide after precipitation with sodium sulphite. Three methods of 
separating and estimating mixtures of gallium, indium, and zinc, 
and one method of estimating mixtures of gallium, indium, zinc, 
and aluminium, are described. For details of these, the original 
paper should be consulted. 

Gallium selenate has been prepared by digesting gallium 
hydroxide in selenic acid solution at the boiling point 
for several hours. After filtration, minute-, very soluble crystals 
were obtained which show oblique extinction. The air-dried 
salt has the formula Ga n (Se0 4 ) 3 ,16H 2 0, but there is evidence 
that the salt which separates from water solution at the ordinary 
temperature is Ga 2 (Se0 4 ) 4 ,22H 2 0. The air-dried salt dissolves in 
water to the extent of 1 part in 1*74 parts of water at 25°, 
Gallium caesium selenate alum has been prepared by crystallising 
a mixture of the two salts. This substance dissolves in water to 
the extent of 1 part in 24T parts of water. The solubilities of 
ammonium gallium, and csesium gallium sulphate alums have been 
determined in water, 50% alcohol, and 70% alcohol. The follow¬ 
ing solubilities were found: ammonium gallium alum, 1 part dis¬ 
solves in 3*24 parts of water, 4600 parts of 50% alcohol, and 
11,400 parts of 70% alcohol; caesium gallium alum, 1 part dissolves 
in 66*2 parts of water, 25,800 parts of 50% alcohol, and 28,000 
parts,of 70% alcohol. The solubility determinations were made at 
25°, ' ' " ' J. F. S. 
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Magneto-cliemistry* Applications to Analytical Chem¬ 
istry* II. A. Quartaroli (Qassetta , 1918, 48 ? i, 65-78).-. 

The method previously devised (A., 1916, ii, 123) for the estim¬ 
ation of magnetic salts in solution by measuring the magnetic 
susceptibility may be replaced by the procedure described below, 
which may be used with magnetic fields'of moderate intensity and 
requires no special apparatus. By means of truncated conical 
poles with circular faces, a field is obtained in which a zone of 
great intensity is separated sharply from one of feeble intensity. 
The solution to be examined is introduced into a small tube of 
about 8 mm. internal diameter, and above it is placed, carefully 
and without mixing, coloured water. The tube is then arranged 
so that the surface of separation of the two liquids corresponds 
with the lower point where the poles begin to diverge. When the 
magnet is excited, the water bulges out into the magnetic solution 
beneath without sensibly mixing with it, and if the field is suffici¬ 
ently intense and the susceptibility of the solution great enough, a 
globule of the water becomes detached and remains suspended in 
the magnetic liquid. The phenomenon is visible with weak fields 
and dilute solutions which yield scarcely perceptible indications by 
PKicker’s or the U-tube method. Naturally, the results become 
more marked as the specific gravities of the two liquids approach 
equality. 

In the application of this phenomenon to quantitative, analysis, 
a standard solution of ferric chloride containing a little hydro¬ 
chloric acid is placed in the lower part of the tube, and the solu¬ 
tion of the ferric salt to be analysed carefully pipetted on to the 
top of this solution; the upper liquid is then gradually diluted 
with successive diminishing quantities of water until only a just 
perceptible bulge slowly appears; the magnet should be excited 
for at least a minute, and the disappearance of the phenomenon 
when the current is interrupted employed as a control. The results 
thus obtained with ferric chloride solutions of the respective con¬ 
centrations 0*519, 0*2076, 0*0798, 0*0322, 0*0129, and 0*00515% 
were 0*5176, 0*2070, 0*0794, 0*0318, 0*0126, and 0*00500% with a 
field of 12,000 gauss, and 0*5181, 0*2073, 0*0795, 0*0320, 0*0127, 
and 0*00504% with a field of 30,000 gauss; in the latter case, a 
0*002% solution gave the value 0*00184%. 

As the magnetic susceptibility of ferric sulphate is, for certain 
concentrations, rather higher than that of the chloride, the sulphate 
ion should be removed by precipitation with barium chloride, 
followed by either filtration or decantation. The actual deter¬ 
mination then occupies usually about fifteen minutes, and at most 
2 c.c. of the liquid are necessary. The surface of separation is 
often visible owing to variation in the refraction, but it is con¬ 
venient to add one of the ordinary indicators to the water used 
for dilution. 

The determination of iron in this way is not affected by the 
presence in the solution of aluminium, phosphoric acid, etc., but if 
manganese or chromium salts are present, modification is necessary, 
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When, as is usually the case, the manganese is in small proportion, 
it may be determined colorimetrically and the percentage found 
subtracted directly from the percentage of iron found by the mag¬ 
netic method, the atomic weights of the two elements and the 
susceptibilities of their salts differing only slightly. With marked 
quantities of manganese, the latter should be converted into per¬ 
manganic acid, which is virtually non-magnetic ; the manganese 
is thus determinable from the difference of the susceptibilities 
before and after this transformation; also, when chromium is pre¬ 
sent, this is converted into chromate, which is negligibly magnetic. 

The optimum concentrations for the chromium, manganese, 
nickel, and cobalt solutions to be used are given, and the applica¬ 
tion of the method described to (1) volumetric analysis with per¬ 
manganate, (2) volumetric analysis with dichromate, and the 
analysis of mixtures of chromic salts and chromates, (3) the analysis 
of solutions containing ferrocyanides, ferricyanides, thiocyanates, 
and organic matter. T. H. P. 

Influence of Iron and Organic Matter on the lodometric 
Estimation of Chromium, ft. Lauffmann (Ledertechn. Bundsch 
1918, 10, 37—39; from Chem . Zentr., 1918, ii, 310—311).—If 
oxidation is effected with sodium peroxide, the results are high in 
the presence of notable quantities of iron, in consequence of in¬ 
creased separation of iodine; when considerable amounts of hydr¬ 
oxides or silica are formed during fusion or subsequent acidifica¬ 
tion and are removed by filtration, the results are low, owing to 
adsorption of chromium. If the precipitate consists of bases which 
do not cause the separation of iodine and are soluble in hydro¬ 
chloric acid, it is dissolved in this reagent, and the chromium is 
estimated in the solution. Large amounts of organic matter cause 
inexact results when the oxidation is effected with sodium peroxide, 
since, unless completely destroyed, they give rise to substances 
which delay the separation of iodine and cause the end-point of 
the titration to bo indefinite. In the presence of considerable 
quantities of iron or organic matter, oxidation is conveniently 
effected with a, mixture of sodium carbonate (120 parts), potassium 
carbonate (40 parts), and potassium chlorate (8 parts), or, in 
absence of organic matter, by treatment with Mohr’s salt .(com¬ 
pare Schorlemmer, this vol., ii, 372). In presence of organic 
matter, oxidation may be achieved with potassium permanganate 
(compare Schorlemmer, Joe, eit .), and the chromium may be 
estimated in the filtrate. . H. W. 

Analysis of Molybdenum Compounds by Volatilisation in 
a Current of Carbon Tetrachloride Vapour. Paxil Janrasch 
and Otto Laubi (/, >pr\ Chem 1918, [ii], 97, 154—181).—The 
molybdenum compound is heated at 400 6 to 560° in a current of 
carbon tetrachloride vapour; the molybdic acid volatilises, and is 
collected in a receiver, evaporated with nitric acid, ignited, and 
weighed. The method is generally applicable to molybdates and 
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ores, and may be used for the analysis of ferromolybdenuin and 
molybdenum silieide; in the case of the last two compounds, 
silicon and iron also volatilise, and are separated subsequently 
from the molybdic acid. [See, further, J. fioe, (Ifirm, hid 732a. | 

W. P. 8. ' 

Analysis of Tungsten Compounds by Volatilisation, in 
a Current of Carbon Tetrachloride Vapour. Paul Jannasch 
and Robert Leiste (J. pr. Ghem. } 1918, [ii], 97, 141—153).— 
Tungstic acid is readily volatilised when heated in a current of 
carbon dioxide saturated with carbon tetrachloride vapour. The 
volatilised substance is collected in a receiver, and subsequently 
evaporated with nitric acid, ignited, and weighed. The method 
may be applied to the estimation of tungsten in ammonium 
tungstate, sodium tungstate, calcium tungstate, lead tungstate, 
scheelite, wolframite, etc. [See, further, J. Sor. Ghem. Inch, 
732a.] ■ ' . ' W. P. S. 

A Method for the Rapid Analysis of Mixtures of 
Chlorinated Toluene,, Herbert A. Lubs and Arthur B. Clark 
(J, Amer. Ghem , Soc 1918, 40, 1449—1453).—The sample (about 
0*5 gram) is placed in a sealed tube with water (10 c.c.) and briskly 
shaken in a bath of boiling water for two hours; the contents of 
the tube are washed into a small assay flask, and the tube is rinsed 
out with water (free from carbon dioxide) and with alcohol if any 
benzoic acid remains. The solution is then titrated with alkali in 
the presence of thyinolsulphophthalein according to the authors’ 
method (this vol., ii, 449). The percentage of benzotrichloride 
(x) is calculated from the benzoic acid formed; the percentages of 
benzylidene chloride (?/) and benzyl chloride ( 2 :) are derived from 
the following relations : a? -f y + 8 = 100; 0545# + 0*434//-f- 0*281s=s 
per cent, side-chain chlorine. The method is very suitable for 
plant control work, and, if certain precautions are taken (Joe. cit.), 
will give a high degree of accuracy. H. W, 

Hew Method of Determining the Amount of Methyl 
Alcohol ip Mixtures of Ethyl and Methyl Alcohols. William 
&. Toplis (Amer. J. Pharm., 1918, 90, 636—-640),—The method 
is designed principally for the rapid testing of denatured spirits, 
and is based on' the measurement of the volume of hydrogen 
evolved by sodium from the alcohol previously dehydrated by treat¬ 
ment ‘ with fused potassium, carbonate. The determination is 
carried out by comparison with a sample of denatured alcohol of 
known composition, so that a' correction for temperature and 
pressure of the gas is not necessary. The sodium on the end of a 
needle is suspended by a thread passing through the gas-leading 
tub,©. The reaction is carried out in a test-tube, to which six 
drops of the alcohol to be tested are added. The gas is evolved 
when the thread is’released, after bringing the gas-delivery orifice 
under an inverted '‘burette' filled with light'petroleum and sup- 
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potted in a hydrometer jar containing the same liquid. [See, 
further, /. Sac. Ghem . hid,, 711a.] J. F. B. 

Colorimetric Estimation of Plieaols in the Blood™ Stanley 
E. Benedict and Ruth C. Theis ( J . Biol. Ghem ., 1918, 36, 
95—-98). —The method consists in removing the proteins by boil¬ 
ing with dilute acid and alumina cream, and then estimating the 
total phenol + uric acid by a modification of the method of Eolin 
and Denis (A., 1912, ii, 1011), using the phosphotungstic-phospho- 
molybdic reagent, excess of sodium, carbonate, and, in addition, 
sodium hydrogen sulphite, which has a marked clarifying action. 
The colour is compared with that obtained from a standard 
resorcinol solution (0*581 mg. in 5 c.e., equivalent to 0*5 mg. of 
phenol in 5 c.c.),, which may be preserved unchanged for several 
months. The uric acid is then estimated in another sample of the 
blood, and the difference gives the required content of phenol in 
the blood. TL W. B. 

Colorimetric Estimation of Cholesterol in Blood ; Estima¬ 
tion of Coprosterol in Faeces* Victor C. Myers and Emma L. 
Wardell ( J . Biol . Ghem ., 1918, 36, 147—156).—One c.c. of the 
blood, plasma, or serum is mixed with plaster of Paris and, after 
drying, directly extracted with chloroform. The extract contain¬ 
ing the cholesterol is treated with acetic anhydride and concen¬ 
trated sulphuric acid, and the colour which develops is compared 
with a standardised aqueous solution of naphthol-green B. 

For the estimation of coprosterol, the feces are treated with 
calcium and sodium hydroxides to saponify fats and remove bile 
pigments, and the residue is mixed with plaster of Paris and ex¬ 
tracted with chloroform, as indicated for the estimation of 
cholesterol in the blood. Normal human blood contains from 
0*100 to 0*164% of cholesterol. H. W. B. 

Estimation of Aldose Sugars by means of Iodine in 
Alkaline Solution* Applications* H. Colin and O, Litvin 
(Bull. See . chim 1918, [iv], 23, 403—405).—A slight modification 
of' Bougault/s method (compare A., 1917, ii, 395), the alkaline 
solution used containing 35 grams of sodium phosphate and 50 c.c. 
of if-sodium hydroxide per litre. An Nj 10-solution of iodine is 
used, and considerable excess added, the volume of alkaline solu¬ 
tion used being double that of the iodine solution. The reaction 
is complete after one hour, and the excess of iodine is titrated back 
after making the solution just acid with sulphuric acid. Satis¬ 
factory results were obtained with the roots or tubercles of , arti¬ 
chokes and chicory. W, G, 

[Estimation] of Formic Acid, Acetic Acid, and lactic 
Acid' [in Admixtures], Xsenosuke Onodera ( Ber . Ohara Inst , 
landw. Forsch ., 1917, 1, 231—269).—The three,acids are extracted 
with ether from their aqueous solution j a portion of the extract is 




ii. 462 


ABSTRACTS OF CHEMICAL PAPERS, 


oxidised with permanganate in alkaline (sodium carbonate) solu¬ 
tion, and the excess of permanganate then titrated. This gives 
the formic acid and lactic acid together. Another portion of the 
extract is oxidised with permanganate, and the oxalic acid result¬ 
ing from the oxidation of the lactic acid is precipitated as calcium' 
oxalate and estimated volumetrically. Acetic acid is estimated by 
extracting a third portion with ether, diluting the extracted acid 
to 100 c.c., and distilling the solution until 95 c.c. of distillate 
have been collected; under these conditions, the distillate will con¬ 
tain 84*49% of the acetic acid. [See, further, J. Soc. Okem. 2nd 
715a.] ' • W. P. S. 

New Method for the Accurate Estimation of the Content 
of Fatty Acids in Soaps- E. Bosshard and F. Comte (Hehi 
Chim. Acta, 1918, 1, 251—270).—Errors are introduced in the 
estimation of the fatty acids in soaps when these are weighed as 
such, owing partly to the oxidation of the unsaturated acids and 
partly to the volatility of the lower fatty acids. The authors 
describe a method in which the acids are weighed in the form of 
the lead salts. An ethereal solution of the acids is evaporated in 
contact with lead oxide, the increase in weight thus representing 
the weight of the acid anhydrides. [See J. Soc . C'hem. 2nd 
707a.] ~ 0. S. 

Biochemical Colour Tests. I. Thiophen Test for Lactic 
Acid. A Colour Test for Aldehydes. William Robert Fearon 
( Biochem. 1918, 12, 179—183).—The thiophen reaction for 

lactic acid is due to the production of formaldehyde and, chiefly, 
acetaldehyde from the lactic acid, which interact with, the thiophen 
in the presence of excess of sulphuric acid to give the cherry-red 
colour. Acetaldehyde is much less stable in dilute than in strong 
sulphuric acid, and consequently if there is more than a trace of 
water present at the outset, the acetaldehyde will be destroyed as 
it is produced, and the thiophen will give no coloration. 

The following general test is described for the detection of 
aldehydes. A couple of drops of a 0*2% alcoholic solution of 
thiophen are added to 5 c.c. of concentrated sulphuric acid (free 
from nitrites and nitrates) and mixed. On adding a drop of a 
weak solution of an aldehyde, a reel colour develops and spreads 
through the acid. The test is sufficiently delicate to detect 1 pari 
of formaldehyde in 100,000. The colour varies slightly with, 
different aldehydes; substituted aldehydes, such as chloral, ^-hydr- 
oxybenzaldehyde, etc., also give the test. The colours produced by 
this test are all discharged by a few drops of water, but are re¬ 
produced on the addition of more sulphuric acid. The author 
suggests the term “ hydrocnic J> to describe this and similar tests 
in which the colour produced is unstable towards water. 

On the addition of phosphoric oxide to a mixture of thiophen 
and acetaldehyde in light petroleum, interaction occurs, and one 
of the products is an orange liquid , b. p. 121° (decomp.), which 
may b© dithienylmethylmethane, OH 8 ‘OH(C 4 H a S) a . H. W. B. 
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Crismer Test for the Detection of Foreign Fat in Butter, 
Lard, etc,. Alan W. Stewart (/. State Med., 1918, 26, 
312—315).—The following modification of-Crismer 7 s test (A., 1896, 
ii, 506) gives values for different fats which appear to he sufficiently 
distinctive to render the application of the test of value for the 
detection of adulteration in butter, lard, etc. Three c.c. each of 
filtered fat and absolute alcohol are pipetted into a test-tube and 
heated over a small flame until the mixture, which, is continuously 
stirred with a thermometer, has become clear. The tube is then 
removed from the flame, and the contents stirred until turbidity 
reappears. The temperature at which this occurs constitutes the 
Crismer number. Butter-fat gives a result varying from 50*5 to 
57, whilst margarine has a value above 65 if it is composed of 
animal fat and under 50 if prepared from vegetable fat. The 
fat must be free from moisture and quite clear, and can' generally 
be so obtained by filtration through a dried filter-paper at 100°. 
The Crismer values of other fats and oils are as follows: lard, 76 
to 77; sesame oil, 67*5; almond oil, 64; cotton-seed oil, 61*6; 
arachis oil, 57*5; olive oil, 56; cocoa butter, 47; tallow, 34*5; palm 
oil, 22; cocoanut oil, 15 to 19*5; palm kernel oil, 13*5. Rape oil 
is insoluble at the boiling point of the mixture with alcohol. 

H. W. B. * 

New Method, of Estimating Phospixaiides. C. Ciaccio 
(Arch, farm . sper . sci. aff 1917, 24, 231—234; from Physiol. 
Ah sir., 1918, 3, 309).—The methods of estimation are given in 
full, and from the results the “ phosphatide index/ 7 which is the 
ratio* of fatty acids to lipoid phosphorus, is calculated. The index 
is lessened in certain pathological states, indicating partial cleavage 
of the lipoids. H. W. B. 

Tlx© Us© of Benzaldehyde Sulphite Compounds # as a 
Standard in the Quantitative Separation and Estimation of 
Benz aldehyde and Benzoic Acid* G. A. Geiger ( J . Amer. Ghent, 
Soc., 1918, 40, 1453—1456).—The work was originally^cammenced 
with a view to the analysis of toluenes chlorinated in the side- 
chain based on an estimation of benzaldehyde and benzoic acid. 
The procedure is quite accurate and useful for control analyses, 
but inferior in point of speed and ease of manipulation to the 
method of Lubs and Clark (this vol., ii, 460). In the pre¬ 
liminary work, benzaldehyde was found to be unsuitable as a 
standard, as it is too readily oxidised, but the bisulphite com¬ 
pound, PhCH0,NaHS0 3 ,pi 2 0, fulfils the required conditions. ^ 

The estimation is carried out as follows. Solutions. containing 
as a maximum 0*5 gram of benzaldehyde and benzoic acid are 
mad© distinctly alkaline with sodium hydroxide and extracted 
with three portions of ether (each 25 c.c.); the combined ethereal 
extracts are treated with freshly distilled phenylhydrazine (1*5 
gram) and 10 c.c. of a solution of acetic acid in ether (10%). The 
solution is evaporated in a current of air, the residue mixed with 
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water (50 c.c.), and the insoluble beir/ylititMicphenyliiydra^om* 
collected in a. bared Gooch crucible,, dried for two hours at 70 u 
in a vacuum, and weighed. 

The solution from which the benzaldehyde has been extracted 
is rendered slightly acid, with hydrochloric acid (1:3), extracted 
with chloroform (25 c.c.), saturated with salt, and three times 
extracted with chloroform (25 c.c. for each extraction). The 
chloroform is removed at the ordinary temperature, and the residue 
dissolved in neutral 50% alcohol and titrated with sodium 
hydroxide. 

If the ethereal solution of benzaldehyde is washed with 25 c.c. 
of 0*2i\ r -sodium hydroxide, the quantity of benzoic acid separated 
is larger and the accuracy of the method is increased. XL W. 

Estimation of Acetone in Smokeless Powders, A. Pxkronx 
(AHi E, A.ccacL Lined, 1918, [v], 27, ii, 52*—57).— A method is 
described by means of which the losses attending the conversion 
of acetone into iodoform and the estimation of the latter are 
avoided. [See J. Soc , Ghent. Ind 749a,] T. H. XL 

Estimation Tof Acetone'"[in Urine, Sahel (Bep» pharm. ; 
Giorn. farm. chim 1917, 66; 27; from Physiol Abstr 1918, 3, 
327).—Tartaric acid is added to 200 c.c. of urine, which are then 
subjected to distillation. To 50 c.c. of the distillate, a solution 
of iodine in potassium iodide is added, and then a slight excess 
of potassium hydroxide. The precipitated methyl iodide is washed 
with water and then heated under a reflux* condenser with fuming 
nitric acid and silver nitrate. The silver iodide thus formed is 
washed, dried, and weighed. The weight multiplied by O' 1171 
gives the amount of acetone. H. W. B. 

New Volumetric Method for the Estimation of Uric Acid 
in Blood. JL #T. Uuktman and A. XunniMANN (J. Biol Ghent., 1918, 

36, 157—170),.The proteins in the blood are coagulated by heat 

in the presence of dilute acetic acid, and, after filtration, the uric 
acid in the filtrate is precipitated by the addition of nickel, acetate 
in. the presence of sodium, carbonate. The uric acid in the pro 
eipitate is subsequently estimated by adding an excess of standard 
iodine solution and titrating the excess with thiosulphate solution, 
using starch as indicator, H. W. B. 

Estimation of the Purine Bases in Nucleic Acids after 
Cleavage ■ without the Production of Humia. XL Feulqjbn 
( Zeitsch . physiol. Ghem. y 1918, 102, 244*—251).—The nucleic acid 
is heated with a solution of sodium hydrogen sulphite at 160° 
under pressure, whereby a colourless, humin-free hydrolysate is 
obtained. On cooling,: the, guanine separates quantitatively, whilst 
the adenine in the filtrate is .precipitated as phosphotungstate, then 
converted into the, silver' sulphate compound, and finally weighed 
as picrate. ' 1 ' u H, W. B. 
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identification oi Purine Bases in Drugs. 0. Tunmann 

( //harm . Post., 1918, 51, 305—306; from Uhcm. Zentr 1918, 
ii, 219—220).~-“Of the three known processes, sublimation on an 
asbestos plate and detection with gold chloride (if concentrated 
hydrochloric acid and gold chloride solution [3%] are added) yield 
trustworthy results; the benzene process is less satisfactory. A 
new method, in no way inferior to the gold chloride process, 
depends on. the use of. ammonia and chloroform. The section or 
powder is moistened with ammonia (this causes a strong green 
coloration with raw coffee), cowered, treated with chloroform, and 
the liquids are mixed by inclining the slip. Separation of crystal¬ 
line purine bases occurs within a few seconds with coffee, kola, and 
tea, more slowly with theobroma, and still more slowly (after 
about five minutes) with PatdUnia cupana. The colourless needles 
either lie singly or are grouped in bundles. 

Sublimation does not affect the free purine bases only, but the 
combined bases are also* decomposed and the purine sublimes. 

The ammonia-chloroform process only permits an approximate 
localisation of 'the bases, * H. W. 

Application, of Microchemical Methods to the investiga¬ 
tion of Brags* III* Ac ©to anilide, Acetpheneti&i&e, Anti- 
pyrin©* Amidopyrine (Pyramidone) . AdolfMayrhofer, ( Zeitsch . 
Ally . Osterr . A path. Ver., 1918, 56, 39—41, 47-—48, 57—60; from 
Chevi. Zentr., 1918, i, 1196—1197).—The microchemical recogni¬ 
tion of acetanilide, pbenacetin, and antipyrine has been described 
recently by Tunmami (A., 1917, ii, 551). Acetanilide may be 
detected by the melting point, crystalline form of aniline sulphate, 
and recognition of the acetyl group by ferric chloride. Identifi¬ 
cation of acetophenetidide depends chiefly on the reaction with 
nitric acid, the m. p., the. crystalline form, and the sublimation. 
Antipyrine may be identified by m. p., sublimation, the igonitroso 
antipyrine reaction, the ferripyrine reaction, and by Wasicky’s 
method with ^diinethylaminobenzaldehyde (this method is suit¬ 
able for the detection of antipyrine as an impurity in other drugs); 
the latter test is conveniently performed by warming antipyrine 
with, p-dimethylaminobenzaldehyde, when a deep yellow solution 
is formed, which becomes red after addition of a drop of water. 

Pyramidone sublimes uudecomposed slightly above its melting 
point, generally in droplets, which become crystalline when rubbed; 
the crystals appear as rectangular or quadratic plates or as rect¬ 
angular needles generally united in clusters or twin crystals. The 
mercury double salt crystallises in needles or quadratic plates; it 
separates from alcohol in needles grouped in rosettes, to which 
slender, dendritic, crystalline threads are frequently attached. 
The potassium iodide-iodine reaction is much more sensitive; the 
yellow crystals obtained in dilute sulphuric acid solution dissolve 
when warmed and separate again on cooling as yellowish-brown, 
rectangular needles,'sometimes pointed, frequently united 1 to,form 
aggregates. The'reactions with hydriodic acid, "zinc chlo-roiodide, 
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and potassium mercury iodide are also very sensitive. Milieu- 
tungstic acid, after vigorous boiling in hydrochloric acid solution, 
yields regular, six-sided, almost colourless crystals; with aniipyrine 
it gives only droplets, and does not react with acetanilide or 
phenacetin. Picric acid causes the separation of groups of yellow 
needles from a solution of pyrainidone in hydrochloric acid. 

H. W. 

Volumetric Estimation of Histidine and other Glyoxaline 
Derivatives. C. L. Lautensciilagee (Zdisch. physiol. Ghem., 
1918, 102, 226—243).—Histidine can be estimated quantitatively 
by treating its solution with an excess of diazobenzenesulphonic 
acid, boiling with alcohol to destroy the excess of the acid, and 
then titrating the • stable histidine dye with titanium trichloride 
by Kneeht and Hibbert’s method (A., 1903, ii, 509). An altern¬ 
ative' method consists in adding standard silver nitrate to the 
histidine solution until a drop no longer gives a red coloration 
•with-an alkaline solution of diazobenzenesulphonic acid. As only 
the free base reacts with the diazo-acid to form a red dye, whilst 
the silver salt gives no colour reaction, the end-point is' revealed 
by the non-appearance of the red coloration. 

, For its estimation in protein, the histidine must first be separated 
from the other products of hydrolysis, especially tyrosine, and this 
pan be effected by means of silver lactate or mercuric chloride, 
which form insoluble compounds with histidine. H. W, B. 

The Berberine Nitrate? Test with Hydrastis Powder. 
Otto Ess (Schweiz. Apoth . Zeit., 56, 104—105; from Ghem . 
Zentr., 1918, ii, 226).—The microchemical detection of berberino 
in hydrastis powder is best effected in the following manner: the 
powder is rubbed with a drop of alcohol and treated with two 
drops of nitric acid (80%); after a short time, yellow needles of 
berberino nitrate, up to 60 ju, in length, and generally united in 
clusters, separate. The needles disappear when warmed, and the 
solution becomes red. H. W. 

Differentiation between Egg-albumin and Pathological 
Albuminoids. C. Bagel (Bulk Sei . Pharmacol 1918, 25, 
117—118; from Ghem . Zentr 1918, ii, 76).—The following 
methods are considered trustworthy: (1) Salkowski’s reaction, 
Nitric acid (I) 1*2) is added drop by drop to the cold urine until 
a permanent turbidity or precipitate is obtained, followed by an 
equal volume of alcohol (95%); in the presence of urine-albumin, 
complete solution occurs, whilst with egg-albumin the turbidity is 
increased or a precipitate formed; in the course of twelve to 
twenty-four hours a considerable evolution of gas occurs in certain 
circumstances. (2) The urine is shaken with an equal volume of 
a mixture of ether (4 parts) and alcohol (95%, 1 part); in the 
presence of urine-albumin, a thin skin is at most formed between 
the layers, whilst with egg-albumin a thick layer filled with bubbles 
of air, which only slowly subsides, is produced; the aqueous- 
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alcoholic layer is cloudy and yields a precipitate within twenty- 
four hours. (3) A mixture of urine (10 c.c.) and alcohol (95%, 
100 c.c.) is filtered after half an hour, and the filter-paper is 
pierced; urine-albumins dissolve in a few c.c. of water, whereas 
egg-albuioin in quantities above 2 grams per litre remains un¬ 
dissolved. H. W. 

Detection of Egg-albumin in Urine. C. Barbe (Bull. ScL 
Pharmacol 1918, 25, 118—121; from Chem. Zentr ., 1918, ii, 75). 
—Three to four c.c. of a mixture of 30 c.c. of ammoniacal copper 
oxide solution (prepared by repeatedly pouring 100 c.c. of officinal 
ammonia solution over about 1 gram of copper) diluted with acetic 
acid to 100 c.c. are cautiously introduced beneath 3—4 c.c. of clear, 
fresh urine in a test-tube. In the presence of egg-albumin, a 
more or less transparent, sharply defined ring is formed at the 
junction of the layers; with quantities of less than 0T0 gram per 
litre, reaction occurs within three minutes. H. W. 

The Simulation of Albuminuria (Detection of Egg- 
albumin). Ed. Justiv-Mueller (J. Pharm . Chim 1918, [vii], 18, 
201—204).—For the rapid and exact detection of egg-albumin in 
urine, a slight modification of MaureTs reagent is advised. The 
new reagent is prepared by mixing together 25 c.c. of 33% aqueous 
sodium hydroxide, 5 c.c. of 10% copper sulphate solution, and 
70 c.c. of glacial acetic acid. With this reagent, a ring is formed 
at tlie surface of contact of the two liquids in 30 seconds, as 
compared with 75 seconds with Maurel's reagent, 150 seconds if 
the copper sulphate is not added, and 1200 seconds with acetic 
acid alone. W. G-. 

Preparation of Teichmann f s Hsernin Crystals. , N. Bokaritts 
( Vierthjsehr. gcr. Med. offentl. S<iniUifswesc}\ 1918, [in], 55, 
255—259; from Chem. Zentr 1918, ii, 121—122).—The most 
suitable reagent is a mixture of acetic acid (100%, 3 parts) and 
saturated common salt solution (0*3 part). The suspected stains 
are moistened with three or four drops of the reagent, and the 
liquid is pressed on to an object-glass; the preparation is covered 
and evaporated or boiled. Alternatively, a small quantity of the 
suspected substance is scraped on to an object-glass and moistened 
with three or four drops of the reagent, the subsequent procedure 
being the same as that described above. Special precautions need 
not be observed during the heating. H. W. 

Analyses of Blood-gases. I. Qualitative and Quanti¬ 
tative Detection of Acids in Small Quantities of Blood 
by Estimation and Distribution Equilibria. H. Straub 
and Klothilde Meier ( Biochem . Zeitsch 1918, 89, 156—177).— 
The laws of mass action regulate the relationship between (a) the 
imdissociated, (h) the dissociated parts of electrolytes in the blood, 
and (c) the hydrion concentration. If two of these are known, 
the third can be calculated. A method is described for determin¬ 
ing whether acids stronger or near the strength of'carbon dioxide 
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are present which depends on the solubility of carbon dioxide in 
blood or serum. It consists in the determination of the equilibria 
of distribution between carbon dioxide and the non-volatile acids 
of the blood. The determination of the absolute solubility of 
carbon dioxide at a given partial pressure of the gas, or at a given 
hydrion concentration, gives a means of estimating the amount of 
pathological acids present in blood. Various examples of the use 
of the method are given. S. B. 8. 

Estimation and Meaning of Ferments in Gastric Juice. 
L. Michaelis (. Deufsch . med. Wo eh., 1918, 44, 085—689; from 
Ohem. Zentr 1918, ii, 288—289).-—The communication deals 
with rennet and pepsin. In the estimation of the former, the 
action of gastric juice on milk is compared with that of a standard 
solution of rennet prepared from a known, stable rennet prepara¬ 
tion, such as Merck's rennet tablets. The interpretation of vary¬ 
ing concentrations of rennet and hydrochloric acid in the gastric 
juice is discussed. 

The estimation of. pepsin depends on the fact that certain solu¬ 
tions of albumin which become cloudy on addition of sulpha- 
salicylic acid are smobthly fermented by pepsin in the presence 
of this acid; all other precipifcanfcs of albumins destroy the action 
of pepsin. For the estimation, as in that of rennet, a control 
ferment is required; a stable pepsin solution is used for this pur¬ 
pose, which is standardised by comparison with a series of normal 
gastric juices containing, as a mean, fifteen pepsin units. The 
albumin solution is best prepared from a strongly albuminous 
urine, which is preserved by chloroform, and so diluted that it 
contains about 0*5% of albumin, Stdphosalicylic acid (10%) is 
added to this until the solution is just distinctly acid to Congo 
paper, but only gives a faint violet colour. After remaining for a 
few minutes in a test-tube, the solution should show a just , non- 
translucent turbidity. All the solutions must have the same 
hydrogen-ion concentration, which.is attained in practice by using 
an excess of the albumin-acid solution in comparison with the 
amount of gastric juice, so that the influence of the latter on the 
action of the mixture is negligible. For the estimation, six tubes 
are charged with 1 c,e. of gastric juice, the latter being used pure 
ta'd in dilutions of 1/2, 1/4, 1/8, 1/16, and 1/32 respectively, A 
cbhtroh tube containing 1 c.c. of pepsin solution (1 pepsin unit) is 
also'used. Five c.c. of albumin-acid solution are added, to each 
tube, and the series is placed in a thermostat at 37°. After about 
ten minutes, a certain degree of clarification is observed in the 
control tube, and the solutions in the other tubes are now com¬ 
pared with it. 

The detailed experiments show a certain parallelism between 
acidity, rennet, and pepsin; the relationship is only approximate, 
however, ' H. W. 
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(Worrall), A., i, 161. 

Acetylthionmalon-|?-bromoanilic acid, 
ethyl ester (Worrall), A., i, 

162. 

Acetylthionmalon-jS-naphthylamie acid, 
ethyl ester (Worrall), A., i, 

162. 

Acetylthionmalon-^-toluidic acid, ethyl 
ester, and its sodium derivative 
(Worrall), A,, i, 162. 

Acid, 0 4 H 3 0 4 N 3 , from the action of 
nitric acid on proteins (Morner), 
A., i, 198. 

G 4 H 5 0 5 N 3 , and its ammonium salt, 
from oxidation of uric acid by 
hydrogen peroxide (Tenable), A., 
i, 410. 

C 5 H 8 0 3 N 2 , from the action of nitric 
acid on proteins (Morner), A., i, 
198. 

Ci 0 H 16 O 2 , and its silver salt, from di- 
bromotetrahydroeucarvone (W AL- 
lach and Standacher), A., i, 
444. 

G i0 H 18 O 5 , and its silver salt, from 
menthone (Wallace and Grote), 
A., i, 544. 

C 12 H 15 O s NS, from oxidation of 1-jp- 
toluenesulplionylguvaeine ( Freu- 

DENBERg), A., i, 403. 
C 14 H 13 0 4 N,from2-acetyl-3:5-diniethyl- 
pyrrole-2-carboxylic acid and fur¬ 
fur aldehyde (Fxnzi and Tecchi), 
A., i, 447. 

C 31 H s2 0 16> from the leaves of Adonis 
vermlis (Heyl, Hart, and 
Schmidt), A., i, 208. 

Acids, electrical conductivity of, in 
aqueous solution (Ghosh), T., 790 ; 
A., ii, 423. 

conductivity minimum for neutralisa¬ 
tion of (Treadwell), A., ii, 
288. 

formation of water in the action of 
bases with (Franck), A., ii, 112. 
penetration of cells by (Ciigzier), A., 

i, 279. 

detection of, in blood (Straub and 
Meier), A., ii, 467. 
estimation of, colorimetrieally (Bar¬ 
nett and Chapman), A., ii, 404. 
estimation of, by a physico-chemical 
volumetric method (Dubrisay), A., 

ii, 368. 

aliphatic, affinity values of (Le Bas), 
A., i, 153, 

decomposition of, in the body 
(Lenk), A., i, 281. . 



ii. 544 


INDEX OF SUBJECTS. 


Acids* aliphatic, halogen-substituted, 
stability of, in aqueous solution 
(Druseel and Simpson), A., i, 57 ; 
(Simpson), A., i, 250. 
aromatic, action of oxalyl chloride on 
(Adams, Wirth, and French), 
A., i, 165. 

bromoliydroxy-, action of potassium j 
iodide on (Biilmann), A., i, 212. ^ j 
carboxylic,constitution of, and optical J 
properties (Hantzsch), A., ii, 4. j 
azides and liydrazides of (Cubitus), j 
A., i, 44; (Curtius and Hof- j 
MANN), A., i, 293. 

chemically pure, distillation apparatus | 
for preparation of (Keummenach- j 
E li), A., ii, 438. I 

fatty, effect of water on the action of j 
aluminium with (Seligman and j 
Williams), A., i, 338. ! 

estimation of, in blood (Csonka), ! 

A., i, 275. ' ! 

estimation of, in soaps (Bosshabd | 
and Comte), A., ii, 462. _ j 

mineral, action of, on germination j 
(Maquenxe and DemoussyI, A., i, ! 
243., 

organic, distillation of, with water 
(CEchsneh de Coninck and Ray¬ 
naud ; (Echsneii de Coninck), 
A., I, 528. 

ammonium salts (McMasteil and 
Weight), A., i, 263. 
of the oxalic acid series, and their 
esters, dissociation constants of 
(Palomaa), A., ii, 435. 
of the paraffin series, ionisation and 
structure of (Derick and Hess), 
A., i, 211. 

Acid chlorides, catalytic transformation 
of, into nitriles (Mailiie), A., i, 
532. 

Acid equivalents, determination of 
(Waterman), A,, I, 63. 

Acidosis (Palmer and tan Slyke), 
A*, i, 142; (Barnett), A., i, 204; 
(van Slyke), A., I, 204; Ii, 86; 
(van Slyke and Fitz), A., ii, 86. 

Acridine derivatives, preparation of 
(Mayer, and Stein), A., i, 36. 

Acridine, tfiamino-, sulphate, effect of, 
on the bactericidal properties of 
blood (Browning' and Gulbban- 
sen), A., i, 282. 

l*monih and l;8-dt-nitro- (Mayer and 
Stun), A., i, 37* 

Aeridij» colouring matters (Aktien 
. Gesellschaft fur Anilin-Fabri- 
kation), A., i, 272. 

. niereur j compounds of (Society of 
, Chemical Industry in Basle), 

A ' A., I 306. 


S-Acrylyl-S-Bulphamidobenzoie acid, 2- 
irzchloro-, and its methyl ester (Zincke 
and Schuemann), A., i, 551. 
Actinium, the parent of (Soddy, Cran¬ 
ston, and Hitchins), A., ii, 211 ; 
(Hahn and Meitner), A., ii, 845. 
Adamkiewicz reaction (Ygisenet), A., 
ii, 280. 

Address, presidential (Pope), T., 289. 
Adenine phosphotungstate (Drummond), 
A., i, 337. 

Adipic acid, excretion of, from the 
animal body (Mori), A., i, 466. 
Adorns vernalis, constituents of the 
leaves of (Heyl, Hart, and Schmidt), 
A., i, 20S. 

Adrenaline (supmreninc ; epinephrine ), 
toxic action of (Loew), A., i, 281. 
Adsorption (Berczeller), A., i, 101 ; 
(Berczeller and HetAnyi), A., 
ii, 62, 99. 

by fuller’s earth (Seidell), A., ii, 62. 
of dyes and of bacteria (Bechhold), 
A.", i, 516. 

of electrolytes by proteins (J. A. and 
W. II. Wilson), A., ii, 260. 
of gases by solids (Langmuir), A., ii, 
430. 

Adsorption compounds (Haller), A., ii, 
259. 

Aerolites, phenomena of (Yeronnet), 
A., ii, 439. 

JEseulic acid, and its salts (Masson), 
A., i, 518. 

JSsculinic acid, and its salts (Masson) 
A., i, 518. 

Affinity, chemical, nature of (Ciami- 
cian and Padoa), A., ii, 74. 
of aliphatic acids (Le Bas), A., i, 
153. 

Air. See Atmospheric air. 

alveolar. See Alveolar air. 

Albumin, denaturation of, by heat 
(Homer), A., i, 138. 
decomposition of, by bacteria (Sasaki 
and Otsuka), A., i, 145. 
distinction between pathological albu¬ 
minoids and (Pagel), A., ii, 468. 
detection of (Leone), A., ii, 416. 
detection of, in mine (Lenz), A., ii, 
88 ; (Barbe ; Justin-Mueller), 
A., ii, 487. 

estimation of, volumetrically, in urine. 

(J ustin-Mueller), A., ii, 23. 
Ovalbumin, preparation and refractive 
index of (Haas), A,, i, 412. 
Albuminoids, pathological, distinction 
between albumin and (Pagel), A., ii, 
466. 

Albumose-silver solutions, recovery and 
estimation of silver in (Matte), A., ii,. 
454, 
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Alchemists, Dutch (Jorissen), A., ii, j 
164, 437. 

Alcohol, C 10 H 16 O, from j8-terpineol ; 
nitrosochloride (Wallace and 
Walter), A., i, 440. 

CioHi 8 0, from menthane-2:4-diol 
(Wallace and Pelikan), A., i, I 
446. 

Ch 0 H 4 oO, from wheat grains (Ellis), ! 

A., 1,417. 

Alcohols, preparation of (Pont be ! 
Nemours & Co-b A., i, 521. 
adsorption by (Bekczeller and 
HetxSnyi), A., ii, 99. 
effect of water on the action of 
aluminium with (Seligman and 
IVilliams), A., i, 333. 
action of oxalyl chloride on (Adams, ! 

Wirth, and French), A., i, 165. j 
disinfection by (Christiansen), A., j 
i, 564. ; 

aliphatic, action of phosphorus tri- j 
chloride on (Milobendzkx and : 
Sachnowski), A., i, 477. j 

aromatic, action of, with aromatic I 
compounds in presence of aluminium j 
chloride (Huston and Friede- ; 
mann), A., i, 299. 

Aldehydes, preparation of (Rosenmund ; 
Rosenmund and Zetzsche), A., i, 
300. 

condensation of ty-bromoacetophenone 
with (Bodeorss), A,, i, 229. 
condensation of, with dimethyl di¬ 
ketone oxime (Diels), A., i, 448. 
reduction of, to alcohols (Levene and 
Taylor), A., i, 422. 
action of sodium aeetylide on (Hess 
and Munderloh), A., i, 291. 
effect of, on alcoholic fermentation 
(Neuberg), A., i, 469. 
colour reactions of fluorene with 
(GrUOLIALMELLI and DELMON), A., 

i, 161. 

detection of, with thiophen (Fearon), 
A., ii, 462. 

detection of, in ethyl ether (Mate), 
A., ii, 336. 

2-^-Aldehydobenzoylbenzoic acid (Che- 
mische Fabrik Griesheim-Elek- 
tron), A., i, 264. 

Aldehydocamphoceanic acid ( camphor- 
aldehydic acid), and its derivatives 
(Bredt), A., i, 116. 

4-Aldehydo-2'- carboxybenzophenone. 

See 2-p-Aldehydobenzoylbenzoic acid. 

Algodonite (Borgstrgm), A., ii, 169. 

Alizarin, dibenzoyl derivative (Rbveb* 
bin), A., i, 536. 

Alkali pcrarsenates and ^/phosphates, 
preparation of (Aschkenasi), A., ii, 
166. 


Alkali iodides, action of chlorine on 
(Rae), T., 880. 

metals, absorption spectra of solutions 
of, in liquid ammonia and methyl- 
amine (Gibson and Argo), A., "ii, 

417. 

estimation of, with perchloric acid 
(Gooch and Blake), A., ii, 20. 
phosphates, action of magnesium 
chloride with (Balaheff), A., ii, 
266. 

polysulphides (Thomas and Rule), 
A., ii, 43. 

Alkalis, estimation of, eolorimetrically 
(Barnett and Chapman), A., ii, 
404. > 

estimation of, in silicates (Wenger 
and B range), A., ii, 275. 

Alkali equivalents, determination of 
(Waterman), A., 1, 63. 

Alkalimetry, errors in, due to carbon 
dioxide dissolved in distilled water 
(Bruhns), A., ii, 453. 

Alkaline earth metals, absorption spectra 
of solutions of, in liquid ammonia 
and methylamine (Gibson and 
Argo), A., ii, 417. 
basic salts of, with organic acids 
(Belloni and Bacci), A., i, 64. 

Alkaloids, hydrogenated, preparation of 
(Boehringer k Sohne), A., i, 
546. 

surface tension of solutions of (Berc¬ 
zeller and Seiner), A., i, 143. 
metallic derivatives of (Rakshit), T., 

^ 466 ; A., i, 350. 

fixation of, by substances in the animal 
body (vanLeeuwen), A., i, 463. 
of the calabar bean. See Calabar 
bean. 

cinchona. See Cinchona alkaloids, 
from cocaine. See Cocaine, 
ipecacuanha. See Ipecacuanha, 
morphine. See Morphine alkaloids, 
of the pomegranate tree (Hess and 
Eichel), A,, i, 33, 34, 404. 
from quinine. See Quinine. 

Alkyl iodides, relative activity of, with 
sodium a-naphthoxide in methyl 
alcohol (Cox), T., 821. 

Alkylanilino-groups, replacement of, by 
aniline groups in amides (be Bruin), 
A., i, 297. 

Alkylation, preparation of reagents for 
(Irvine and Haworth), A., i, 421. 

Alkylselenocarbamides, preparation of, 
and their compounds with alkyl 
haloids (Chemxsche Fabrik 1 von 
Heyben), A., i, 482. 

Alkylthioglucosides, synthesis of 
(Schneider, Sepp, and • Stiehler), 
A., i, 252. 
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Allan© derivatives, spectrochemistry of 
(v. A wees), A., ii, 342. 

s£ Allocain A. 1 * See Benzoic acid, 

jS-etliylamino-o-phenylpropyl ester. 

“Allocain A.” See Benzoic acid, 

jS-diethylamino-a-phenylpropyl ester. 

Alloxan, solubility and constitution of 
(Biilmann and Bentzgn), A., i, 
352. 

Alloxantin, solubility and constitution 
of (Biilmann and Bentzon), A., i, 
352. 

Alloys, molecular condition of, in the 
crystalline, state (Masing), A., ii, 
354. 

electrolytic deposition of (Kremann 
and Breymesser), A., ii, 57. 
galvanic potential of (Tammann), A,, 
ii, 443. 

eutectic, temperature measurement by j 
means of (Steinmetz), A., ii, 58. ; 

metallic (Parra vano), A., ii, 198. 

Aliyl bromide, action of mesityl oxide i 
and zinc with (Enklaar), A., i, 154. j 

AUylborneol, and its phenylurethane I 
(Haller and Louvrier), A., i, i 
397. 

Allyicampholenie acid, and its amide 
and nitrile (Haller and Lguyrieb), 
A., i, 397. 

Allylcamphoroxime, and its phenyl- 
urethane (Haller and Louvrieii), 
A., f, 397. 

Allylselenocarbamide, and its mercury 
and lead salts (Chemische Faerik 
von Beydex), A., i, 482. 

AHylthiocarbimide, in jestion, metabolism 
and excretion of (Peterson), A., i, 
362. 

Alois© (Leger), A., i, 120. 

Alums, crystalline structure of (Yegard 
and Schjeldebup), A., ii, 156; 
(Niggli; Schaefer and Schubert), 
A., ii, 315. ' | 

Aluminium, space lattice structure of J 
(Scheeree), A., ii, 113. \ 

effect of water on the action of, with j 
acids, alcohols, phenols and naplith- | 
ols (Selxgman and Williams), A., ; 
i, 333. j 

distribution of, in plants (Stqklasa, 
Sebor, Zdobnioky, Tymjcii, 
Horae, Nemec, and Cwach), A.,i, 
475. 

Aluminium alloys, analysis of (Collitt 
^and Began), A., ii, 175. 
with manganese, estimation of mangan¬ 
ese in (Olinnbll), A., ii, 176. 

AlumMimi chloride, solubilities of 
(Lloyd), A., ii, 221. 

, ■ action of, on eymene (Schorger), 

' . A., i, 61. 


Aluminium hydroxide, colloidal, retarda¬ 
tion of reactions in (Beitstotter), 
A., ii, 102; (Vorlaxdee). A., ii, 
301; (Freuxdlich and Beitstot- 
ter), A., ii, 393. 

oxide (alumina), occurrence of, in 
feathers of birds (Ggnnermann), 
A., i, 465. 

equilibrium of lime, silica and 
(Neumann), A., ii, 441. 
equilibrium of magnesia, silica and 
(Rankin and Merwin) , A,, ii, 
199. 

selenide, formation of (Chikashige 
and Aoki), A., ii, 114. 
telluride, formation of (Chikashige 
and No$£), A., ii, 114. 

Aluminium, separation of iron, mangan¬ 
ese, titanium, zirconium and 
(Brown), A., ii, 84. 

Alveolar air, tension of carbon dioxide 
in (Jenni), A., i, 482. 

Amblygonite from Caeeres, Spain 
(Dorpinghaus), A., ii, 79. 

Amides, constitution of (Bougault), 
A., i, 338. 

replacement of an alkylanilino-group 
by an aniline group in (de Bruin), 
A., i, 297. 

action of hypobromous, hypoclilorous, 
and liypoiodous acids on (Bois- 
MENU), A., i, 423. 
aromatic (Jacobs and Heidel- 
berger), A., 1, 68. 
preparation of acyl derivatives of 
(Perelstein and BOrgi), A., i,. 
165. 

Amidin© salts (Rule), T., 3 ; A., i, 
115. 

Amidopyrine. See Pyramidone. 

Amines, conversion of, into carbamide 
in the animal organism (Loffler), 
A., i, 242. 

separation and estimation of, in* pre¬ 
sence of ammonia (Weber and 
Wilson), A., ii, 377. 
aromatic, separation of primary and 
secondary (Price), A., i, 218. 
halogen derivatives, and their 
analysis (Dains, Yaughan, and 
Janney), A., i, 340. 
bromo-alkylated (v. , Braun, 
Heider, and Muller), A., i, 
107, 269, 406. 

primary, catalytic formation of 
nitriles' from*" (Mailhe and db 
Godox), A., i, 256. 
secondary, separation of, from the 
catalytic hydrogenation of aniline 
(Fouque), A., U 196. 
secondary and tertiary, conversion of, 
into nitriles (Mailhe)/A., i, 386. 
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Amines, tertiary, preparation of (Mat¬ 
ter), A., i, 259. 

reactions of (Klaus and Baudisch), 
A., i, 430. 

Amino-acids in lymph and blood 
(Hendrix and Sweet), A., i, 137. 
copper salts, pharmacology and 
toxicology of (Huber), A., i, 361. 
estimation of, with formaldehyde 
(Jodidi), A., ii, 379. 

Am ino-acids, influence of inorganic 
haloids on the rotatory power of 
(Clough), T., 526; A., ii, 255. 

Amino-oxides (Baudisch), A., i, 430. 

Ammines, metallic (Ephraim and 
Rosenberg), A., i, 390. 
dissociation temperatures for 
(Ephraim and Rosenberg), 
A., ii, 115. 

Ammonia, formation of, from its 
elements (Maxted), A., ii, 195. 
formation of, by reduction of oxides 
of (Guye and Schneider), A., ii, 
310. 

synthesis of (Maxted), A., ii, 
310. 

at high temperatures (Maxted), 
T., 168, 386 ; A., ii, 165, 230. 
spectrum of, and its presence in the 
solar spectrum (Fowler and 
Gregory), A., ii, 282. 
liquid, specific heat and latent heat of 
vaporisation of (Osborne and 
VAN Dusen), A., ii, 60. 
vapour pressure of (Keyes and 
Brownlee), A., ii, 60. 
critical density and surface tension of 
(Berthoud), A., ii, 810. 
volatilisation of (Wegscheider), 
A., ii, 298. 

still-head for distillation of (Hutin), 
A., ii, 128. 

action of carbonyl chloride with 
(Werner), T., 694; A., i, 528. 
oxidation of, to ammonium nitrite in 
the air (Genelin), A., ii, 438. 
catalytic oxidation of (Taylor and 
Davis), A., ii, 42. 
catalytic oxidation of, in presence of 
platinum and rhodium (Wenger 
and Defer), A., ii, 230. 
effect of acetylene on the oxidation of 
(Taylor and Capps), A., ii, 265. 
compounds of mercury salts with 
(Holmes), T., 74; A., ii, 76. 
detection of, in mine, by nesslerisa- 
tion (Sumner), A., ii, 239. 
estimation of, gravimetrically, as 
ammonium chloride { Villiers), 
A., ii, 332. 

estimation of, in placenta tissue 
(Hammett), A., ii, 250. 


Ammonia, estimation of, in urine (Le- 
OLfenE), A., if, 369. 
estimation of, in urine and serum 
(Wiessmann), A., ii, 332. 
and its salts, estimation of pyridine 
bases in (Harvey and Sparks), 
A., ii, 180. 

Ammonifi cation, effect of oxygen and 
carbon dioxide on (Plummer), 
A., i, 90. 

in soils (Miyake), A., i, 91. 

Ammonium iodide, preparation of 
(Broeksmit), A., ii, 16. 
molybdate, reaction of potassium 
fsobutylxanthate with (Diaz be 
Plaza), A., i, 249. 
nitrate, equilibrium of barium nitrate, 
silver nitrate and (de Baat), A., 
ii, 190. 

phosphate, effect of, on soils (Alli¬ 
son), A., i, 248. 

sulphate, equilibrium of sodium 
sulphate, water and (Dawson), 
T., 675; A., ii, 363 ; (Matignon 
and Meyer), A., ii, 66, 67, 
302. 

effect of, on soils (Lxpman and 
Gericke), A., i, 248. 
sodium sulphate, preparation of 
(Matignon and Meyer), A., ii, 
198. 

Ammonium organic compounds :— 
salts of organic acids (McMaster and 
Wright), A., i, 263. 

Amyl alcohol, bromo-. See Amylene 
bromohydrin. 

7so Amyl amine phosphotungstate 

(Drummond), A., i, 336. 

a-fsoAmylaminoglyoxylic acid, ethyl 
ester dichlorophenylhydrazone (Bu- 
low and Huss), A., i, 43. 

Amylase, effect of nitrogenous substances 
on the activity of (Rockwoob), A., i, 
86 . 

text. -fsoAmylcarveol (Semmleii, Jonas, 
and Oelsner), A., i, 118. 

«?oAmyl-a-defcydropiellandrene {Semm¬ 
ler, Jonas, and Roenisch), A., i, 
119. 

sec. -fsoAmyldihydrocarveol (Semmler, 
Jonas, and Oelsner), A,, i, 118. 

fsoAmyldihydrocarvone ( Semm le it , 

Jonas, and Oelsner), A., i, 118. 

Amylene hydrochloride, dissociation of 
(Colson), A., i, 97. 
bromohydrin, preparation of (Rath), 
A., i, 249. 

mAmylmenthane (Semmler, Jonas, 
and Roenisch), A., i, 119. 

1 •A-tert. - Amylphenol-3-sulphonic . acid, 
and its sodium salt (Anschutz and 
Hodenius), A.,i, 425. 
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ted. -Amylphenylene-3 :4-sulphonylide | 
(Anschutz and Hgdexius), A., i, 
425. | 

sec. - and krt .-/soAmyitetrahydrocarveols j 
(Semmlee, Jonas, and Oelsxer), i 
A., i, 118* i 

Amyrolin, crystallography and optical ! 

characters of (Boss), A., i, 266. I 

Aneerobic culture, volumeter for \ 
(Ngkthrup), A., i, 468. j 

Anaesthetics, effect of, on permeability | 
(Ostehhout). A., i, 472. 
effect of, on respiration of plants 
(Haas), A,, i, 470, 

Analysis? calculation of results of 
(Grossfeld), A,, ii, 366. 
colorimetric (Barnett and Chap- 
max), A., ii, 404. 

combustion (Leyene and Biebee), 
A., ii, 130. 

electro-volumetric, of solutions con¬ 
taining proteins, apparatus for 
(Baker and van Slyke), A., ii, 
380. 

• graphic (Gradexwitz ; Qstwald), 
A., ii, 367. 

of mixed liquids (Gkadekwitz), 
A., ii, 245. 

gravimetric, methods of (Heiden- 
haix), A,, ii, 273. 
importance of time in (Karaog- 
lanow), A., ii, 239, 241. 
possible error in (Zotier), A., ii, 
403. 

micro-chemical, of organic compounds 
(Dossky), A., ii, 130. ‘ , 

microscopic qualitative, use of textile : 
fibres in (Chamot and Cole), A., ii, I 
129. ' ! 

physico-chemical volumetric (Dubri- j 
say), A., ii, 388. j 

qualitative, without using hydrogen j 
sulphide (Almkvist), A., ii, 333. j 
of metals of Group IIa. (Shirko), 
A., ii, 334. 

of metals of Groups III. and IY. 
(Bolin and Starck), A., ii, 
884. 

spectrographic quantitative (Leme), 
A., ii, 172. 

volumetric, method of taking aliquot 
parts in (Eastlack), A., ii, 
263. 

of coloured acid solutions (Tingle), 
A., ii, 238* 

Anhydrides, aromatic, preparation of 
(Adams, Wikth, and French), A., i, 
185* 

Anhydrite, from the lava of Stromboli 
(PoNXE), A*, ii, 368. 

• Ankyiro^ilwrheriiie-fteetone (Perkin), 

T., 521; A., I, 349. 


fsoAnhydrodihydromethyiber'beriiies, 
hydroxy-, and their acetyl derivatives 
(Perkin), T., 752; A., i, 546. 

u- and iso-Anhydromethylherberines, 
and their derivatives (Perkin), T., 
746; A., i, 545. 

Anhydrouzaridin (Henxig), A., i, 95. 

Anils (v. Auwers), A., i, 193. 
preparation of (Eeddeliex), A., i, 
117. 

Aniline, equilibrium in the system *. 
glycerol-water and (Kolthoff), A., 
i, 63. 

catalytic hydrogenation of (Fotjque), 
A., i, 106. 

action of carbon tetrachloride with 
(Hartung), T., 163 ; A., 1, 237. 
i action of, on haemin (Kuster and 
Lobmxller), A., i, 200. 
j action of, on methyl iminodiacetate 
(Dubsky and Granacheb), A., i, 
188. 

j and its derivatives, antiseptic pro¬ 
perties of (Kligler), A., i, 564. 

| stamiichloride, preparation and pro¬ 
perties of (Deuce), A., i, 535. 

; Aniline, bromo- and chloro-iodo-deriva- 
tives, and their derivatives (Dainh, 
Yaughax, and Janxey), A., i, 
340. 

o-, m .and jp-nitro-,. estimation of, 
in a mixture (Nichols), A., i, 217. 

Aniline groups, replacement of alkyl- 
anilino-groups by, in amides (be 
Bruin), A*, i, 297. 

Anilime-o-sulphonamide, and its deriv¬ 
atives (Schrader), A., i, 44. 

Aniline-wi-sulphonic acid, ammonium 
salt (McM aster and Wright), A., 
i, 263. 

4-chloro- (Zincke and Baetjmer), 
A., i, 537. 

Aniline-p-sulphonic acid (sulphanilic 
acid), constitution of (Waterman), 
A., i, 154. 

acid and alkali equivalents of {Water- 
max), A„ i, 63. 

Anil inobenzal&ehyde, 2-op-dimivQ - 

(Mayer and Stein), A., i, 37. 

2- Anilino-y-benzoquinone-4-iniine pi- 
crate (Piccard and Larsen), A., i, 
396. 

3- Anilino-l :2:4-benztriazine, and its 
oxides (Arndt and Bosenau), A,, i, 
41. 

3-Anilino-4« and -6-chlorophthalanil 
(Pratt and Perkins), A., i, 189. 

3-Anilino-4:5:6-2riehlorophthalanil 
(Pratt and Perkins), A, i, 168 . 

1 - Anilino-2:5 ■ dimethylpyrxole-S*.4-di- 
carboxylic acid, 1-op-^chioro-, ethyl 
ester (Btfiow and Huss), A., i, 315. 
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a-Anilinoglyoxylie acid, ethyl ester 
dichlorophenylhydrazone (Bulow and 
Huss), A., i, 43. 

Anilmomethyl hydroxymethyl hyposul¬ 
phite, o-amino- (Binz, Hueter, and 
Goldenzweig), A., i, 6. 
hyposulphite (Binz, Hueter, and 
G-oldenzweig), A., 1, 5. 
Anilinomethyleneacetoacetanilide, m- 
bromo- (Dains and Hakger), A., i, 
238* 

Anilinomethyleneacetoaceto-m-bromo- 
anilide, m-bromo- (Dains and Bar¬ 
ger), A., i, 239. 

Amlinomethyleneacetoaceto-o-phene- 
tidide (Dains and JHarger), A., i, 

' 238. 

2-Anilino-l:8-naplithasultamquinone- 
anil (Zincke and Schurmann), A., i, 
550. 

9-Anilinophenazoxonium, 3-amino-, 9- 
hydrochloride, and its absorption 
spectra (Kehrmann and Sandoz), A., 
i, 126. 

Animal fluids, processes of oxido-reduc- 
tion in (Abelous and Aloy), A., i, 
150. 

Animal tissues, autolysis of (Dernby), 
A., i, 464. 

nutritive value of (Osborne, Mendel, 
Ferry, and Wake man), A., i, 
139, 323. 

indicators extracted from (Crozier), 
A., i, 514. 

action of methylene-blue with (Thun- 
beeg), A,, i, 140* _ 

Anions, detection of (Feigl), A., ii, 
236. 

3:4-Anisacylideneconmarin-3-carboxylic 
acid, ethyl ester (Widman), A,, i, 

393. 

Anisacylmalonic acid (Widman), A., i, 

394. 

Jmisal&ehydepiperylhy drazone (Wein- 
hagen), T., 586 ; A., i, 395. 
o-Anisidine, 3:5-dfnitro- (Borsch e, 
Lowenstein, and Quast), A., l, 12. 
p-Anisidine, 2:3:54miitro-, benzoyl 
derivative (Reverdin), A., i, 536. 
a-j?-Anisidinoglyoxylic acid, ethyl ester 
dichlorophenylhydrazone (Bulow and 
Huss), A., i, 43. 

Anisole, 2-chloro-8:5-<&nifcro- (Borsche, 
Lowenstein, and Quast), A., i, 12. 
3 :5-«famtro-2:6-diamino- (Pollecoff 
and Robinson), T.» 655; A., i, 

' 428. 

Aaisoylanisylethylene oxide (Bod- 
; ,J70Bss), A., i, 230. 

Anisyl anisylethyl ketone, and its 
' oxime (Pfeiffer and Negreanu), 
A., i, 19. 

i/v cxiv. ii 


^-Anisyl p -ehloroeinnamylidenemethyl 
ketone (Straus and 13 l an ken horn), 

A., i, 501. 

p- Anisyl p-chlorostyryl ketone (Straus 
ami Blankenhorn), A., i, 501. 

4-Anisylhydantoin-l-acetic acid, sodium 
salts (Hahn, Burt, and Johnson ) } 

A., i, 80. 

Anisylidene-4-bromc-2-iodoaniline 
(Dains, Yaughan, and Janney), A., 
i, 340. 

l-p-Anisylidene-3-ethylindene (Wuest), 
A., i, 4*9. 

l-Anisylidene-3-furfurylidenemdane 
(Wuest), A., i, 490. 

l-Anisylidene-S-furylmethylindene 
(Wuest), A., i, 490. 

4- Anisylidenehy dantoin-1 - ace tic acid, 

salts of, and its reduction products 
(Hahn, Burt, and Johnson), A., i, 
80. 

Anisyl p-mefchoxystyryl ketone-sul- 
phonic acid, and its ammonium salt 
(Pfeiffer and Mkgreanu), A., i, 19. 

l-Anisylphenazothionium salts, 
amino-, diacetyl derivatives (Kehr¬ 
mann, Lie verm ann, and Frumkine), 
A., i, 309. 

1-Anisylphenthiazine, 3:9-dri)itro-, and 
its salts (Kehrmann, Lievermann, 
and Frumkine), A., i, 308. 

Anisyl phenylethyl ketone (Pfeiffer 
and Negreanu), A., i, 19. 

Anisyl sulphoanisylethyl ketone, and 
its ammonium salt (Pfeiffer and 
Negreanit), A., i, 20. 

Annual General Meeting, T., 276. 

Anthocyanidins, formation of (Everest), 
A., i, 420. 

Anthocyanins, formation of (Everest), 
A., i, 420. 

Anthracene, specific heat and heat of 
fusion of (Hildebrand, Duschak, 
Foster, and Beebe), A., ii, 29* 
solubility of, in various solvents 
(Hildebrand, Ellefson, and 
Beebe), A., i, 62. 

Anthracene, 9:10-<iidiloro-, preparation 
of nitric acid derivatives of (Farb- 
WERKE VO KM. MEISTER, LUCIUS, & 
Pruning), A., i, 217. 

Anthracene colouring matters, nitro¬ 
genous, preparation of (Chemische 
Fabrik Griesheim Elektron), A., i, 

' 272. 

Anthranil (Bamberger), A., I, 346* 

Anthranol, 1-hydroxy-, preparation of 
(%RBENFABRIKEN VORM. F. 

bJverAe Co.), A., i, 111, 542. 

1:8-dihydroxy- (Faebenfabriken 
vorm. F. 'Bayer & Co.), A., % 
221, 542. 
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An thraquinonfl. specific beat and heat \ 
of fusion of (Hildebrand, Dus- ! 
CHAR, Foster, and Beebe), A,, ii, 
29. 

solubility of, in various solvents 
(Hildebrand, Ellefsgn, and 
Beebe), A,, i, 62. 
estimation of (Lewis), A., ii, 33S. 
Anthraqulnon©, 2-amiuo-, preparation ; 
of (Society of Chemical In- : 
dust by in BasleL A., i, 266. 
benzoyl derivative (Reverdin), A., ' 

i, i.'-ib. 

l;4:6-^'/hvdroxv- (Cbossley), A., i, j 
181. 

Anthraquinones, i&’hydroxy-, and their | 
derivatives, preparation of (Farben- j 
FA BUI KEN VORM. F. BAYER & Co.), j 
A., i, 180. ; 

Anttauitdnone series, preparation of ! 
nitrogenous derivatives in the (Fare- j 
WKllKE VORM. MbiSTER, LUCIUS, & \ 
Buyning), A. # 2, 191* B I 

Anthraqumone-Sd-acridone, 2'-amino- j 
(Ullmann and Dootson), A., i, i 

190. I 

Anthraquinone -2:1 - acridone colouring 

matters (Ullmann and Dootson), 
A., i, 189. 

Antlira quinone - 2:1:2' rS'-naphthaeridone j; 
(Ullmann and Dootson), A., i, j 

191. 

Antkraqnmonesulphoiiic acids, prepara¬ 
tion of salts of (The Barrett Co.}, 
A., i, 301. 

Anthra quinone tlrioxanthone (U llm a n n ), 
A., i, 22. 

2^-Antkraquinonyl-l-amiiiobenzoic acid, 

methyl ester (Ullmann and Doot¬ 
son),* A., i, 190. 

2 r -Anthraquinonyl-l-aminob6nzoic acid, 
5'-amino-, and 5'-nitxo-, and their 
methyl esters (Ullmann and Doot¬ 
son}, A., i, 190. 

o;o\ Aathraquinonyl-1 jd-rffaminodibei z- 


Aniimony, equilibrium of selenium and 
(Chikashige and Fujita), A., ii, 

116. 

action of sodium in liquid ammonia 
on (Peck), A., ii, 168. 

Antimony alloys with bismuth and with 
thallium, electrolytic potential of 
(Bekier), A., ii, 425. 
with lead (Durrer), A., ii, 217. 

Antimony (niodide, metastable form of 
(Vournasos), A., ii, 168. 
dioxide, preparation and analysis of 
(v. Szilagyi), A., ii, 135. 

Antimony minerals from the Stanley 
Mine, Idaho (Shannon), A., ii, 323, 

Antipyretics, electric charge produced 
by spraying (Zwaardemaker and 
Zeehuisen), A., ii, 351. 

Antipyrine (1 ~pheniil-2i%’dimethyl-5~ 

pyrazolone), selenium derivatives, of 
(v. Konek and Schleifer), A., 1, 
407. 

detection of (Mayrhofer), A., ii, 
465. 

detection of, mierochemically (Tun- 
mann), A., ii, 139. 

Antiseptics, value of various organic 
compounds as (Kligler), A., i, 469. 

Antitoxic sera, concentration of (Homer), 
A., i, 558. 

Apiolealdehyde, preparation of, and its 
action with organo-magnesium com¬ 
pounds (Fabinyi and SzfeKi), A., i, 
17. 

f-Arabinose, oxidation of, In alkaline 
solution (Nef, Hedenburg, and 
Glattfeld), A., i, 100. 
tetra-acetates of (Hudson and Dale), 
A., I, 335. 

Arbutin, detection of (Salomon), A., ii, 
250. 

Arecaidine, preparation of (Hess and 
Lei bbrandt), A., i, 401. 

Arecaine, constitution of (Hess and 
Leibbrandt), A., 1, 401. 


oic acid, dimethyl ester (Ullmann 
and Dootson), A., i, 190. 

2*- Jmtkraqiunonyl- 1 -ammo-4'-methoxy- 
b&mmt acid (Ullmann and Doot- 
■ son). A., i, 191. 

S^Anthraqmnonyl-l-ammo-S^methoxy- 
henEoiC' aeid, methyl ester (Ullmann 
and Dootson), A., i, 190 . 

S^-Anthraqiiinonyl-l-ainino-S'-iiaphthoic 
aeid, aud its methyl ester (Ullmann 
and Dootson), 'A*, i, 191. 

AnthiaqiimoEyMihycIroacridyl salts 
{Mayer and Stun), A., i, 38. 

Anldgemi ■ (Landstmg#*b. and Lamfl), 


Areeoline, preparation of (Hess and 
Leibbrandt), A., i, 401. 

Arginase, occurrence of, in invertebrates 
(Clementi), a., i, 560. 

Arginine in human placenta (Harding 
and Fort), A., i, 417, 
metabolism of. See Metabolism. 

| Argon, lecture experiment on the pre-. 
paiation of (Jorxssen), A., ii, 

preparation of, in the laboratory 
(Bodenstein and Wachekheim), 
A., 11,166. 

density, compressibility and atomic 
weight of (Lbduc), A., ii, 266, 
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Aromatic compounds, interchange of 
hydroxyl with halogen in (Boksciie, 
Lowenstein, and Quast), A., i, 11. 
Arsenic inoxide, preparation and testing 
of (Chapin), A., ii, 361. 

. Arsenious acid, detection of, micro- 
chemically (Tunmann), A., ii, 453. 
Arsenates, colloidal (Klkmp and v. 

GyuLay), A., ii, 200. 

Perarsenates, preparation of (Asch- 
kenasi), A., ii, 166. 

Arsenic organic compounds, aromatic 
(Chemische Fabrik: von F. Hey- 
den), a., i, 275. 

with naphthalene derivatives (Boon 
and Ooilvie), A., i, 461. 

Arsenic detection and estimation :— 
detection of (Sneed), A., ii, 133. 
modified Marsh’s apparatus for detec¬ 
tion of (Kirkby), A., ii, 240. 
detection and estimation of, and its 
excretion in urine (Du ret), A., i, 
561. 

estimation of, in corpses (Fuhner), 
A., ii, 240. 

9-, 11-, and 12-Arsenotungstic acids 
(Rosenheim and Jaenicice), A., ii,78. 
Arsinic acids, halogenated, preparation 
of (Farbenfabriken vorm. F. 
Bayer & Co.), A., i, 257. 
4-Arsinophenylstibinic acid, 2-nitro- 
(Chemische Fabrik von F. Hey- 
• den), A., i, 275. 

Artemisia annua, constituents of oil 
from (Asahina and Yoshitomi), 
A., i, 76. 

Artichoke, Jerusalem, changes of inulin 
in the (Colin), A., i, 208. 

Aryl sulphites, preparation of 
(Badische Anilin- and Soda- 
Fabrik), A., i, 297. 

Asbestos, mixtures of metallic silver or 
lead salts with (Binder), A., ii, 453. 
Ascaris amum, catalase content of 
(Magath ), A., i, 279. 

Aspartic acid, hydroxides of, and their 
- derivatives (Curtius and Jansen), 
A., i, 44. 

Aspergillus glaucus, effect of potassium 
\ nitrate on the growth of (Water¬ 
man), A., i, 330. 

Asphodels, transformation of inulenin 
in the tubercles of (Couvreur), A., i, 

■ 366. 

Aspirator (Johlin), A., ii, 358. 

Aspirin. See o-A cetoxy benzoic acid. 
Assimilation (Willstatter and StoIl), 

; A., i, 207, 243. 

plant. See Plants. . 

Association of organic compounds in 
•“ 'benzeneand alcohol solution (Innes), 
TV, 410; A., ii, 219. 


Asymmetry, molecular and physical, 
relation between (Jaeger), A., !, 3, 7. 

Atmosphere, terrestrial, limit and com¬ 
position of (Yeronnet), A., ii, 439. 

Atmospheric air, mobility of ions in 
(Yen), A., ii, 212. 
solubility of, in water (Coste), A. , ii, 
265. 

isochore for (Weiss), A., ii, 291. 
density of (Guye), A., ii, 107. 
measurement of radium emanation in 
(Olujic), A., ii, 420. 
ignition of mixtures of methane and 
(Mason and Wheeler), T., 45; A., 
ii, 10, 70 ; (Patman and Wheeler), 
T., 656 ; A., ii, 356 ; (Wheeler), 
T., 840. 

Atom, model of (Westphal), A., ii, 
436. 

Atoms, structure of (Ciamiciax and 
Padoa), A., ii, ’74; (Kohl- 
wbiler), A., ii, 304 ; (Stewart), 
A., ii, 395. 

with reference to Bbntgen spectra 
(Vegard), A., ii, 93, 94, 144 ; 
(Sommerfeld ; Kroo), A., ii, 303. 
stability of (Nicholson), A., ii, 163. 

Atomic frequency, relation between 
atomic number and (Allen), A., 
ii, 14, 15, 191. 

differences of, in spectral series 
(Bell), A., ii, 383. 

Atomic numbers (Allen), T., 389; 
A., ii, 220. 

relation between atomic frequency and 
(Aj^len), A., ii, 14, 15, 191- 
differences of, in spectral series 
(Bell), A., ii, 383. 

Atomic theory (Lorenz), A., ii, 303. 

Atomic weight of argon (Ledtjc), 
A., ii, 266. 

of bromine (Reiman ; Murray), 
A., ii, 42. 

of carbon (Stahrfoss), A., ii, 812. 
of dysprosium (Kremers, Hopkins, 
and Engle), A., ii, 201. 
of helium and hydrogen (Guye), 
A., ii, 224. 

of nebulium (Nicholson), A., ii, 182. 
of samarium (Stewart and James), 
A., ii, 44. 

of silver (Guye), A., ii, 112. 

Atomic weights, report of the Com¬ 
mittee on (Baxter), A., ii, 305. 
determination of (Guichard), A., ii, 
14; (Guye and Moles), A., ii, 
40, 41; (Guye), A,, ii, 224. ^ 
tables of, based on their combining 
weights (Paneth), A., ii, 305. 
variations in tables of (Renaed), 
A., ii, 105. 

in 1916 (Moles), A., ii, 40. 
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Atophan. See Phenyl cinch onie add. 
Atropine, influence of, on respiratory 
metabolism (Keleman), A., i, 511* 
Angite from Stromboli (Kozu and 
Washington), A., ii, 271. 

Aurora borealis, phenomenon of j 
(YeroNNET), A., ii, 439. ; 

Autolysis (Bradley), A., i ' 278. 
of animal tissues (Deenby), A., i, 
464. 

of organs, and their activity as 
antigens (Silberktein), A,, i, 
464.“ 

Auxoamylases, nitrogenous (Bock- 
wood), A., i, S8. 

a-Azido-j^phenylpropionic acid, and its 
salts and ethyl ester (Darafaky and 
Berg eh), A.“, i, 50S. 

Azines, preparation of (G. M. and R. 
Robinson), T. t 644, 

Azobenzene, association of, in benzene \ 
and alcohol (Innes), T.« 430. j 

Azo-colouring matters (Reyerdin, j 
Rilliet, and Yebnet), A., i, 
455. 

preparation of (Badisciie Anilin- and 

5 uda-Fabkik), A., i, 239, 272 ; 
(Farbenfabrikkn vgjim.F. Bayer 

6 Co.), A„ 1, 273. 

Azoxy-compcunds, cyclic (Arndt and 

Kosenau), A., I, 40. 


B. 

Bacilli, diphtheria, action of "quinine 
derivatives on (Schaeffer), A,, i, 
93. 

pathogenic, disinfectant action of 
quinine alkaloids on (Bieling)* 
A., j, 243. 

typhoid, presence of a growth-pro¬ 
ducing substance in (Pacini and 
Russell), A., i, 329. 

Bacillus coli communis, decomposition 
of dextrose and mannitol by (Grey), j 
A., i, 143, 144. 

Bacillus pmfrmgem , production of acids 
by, and' their effect on its growth 
(Wolf and Prefer ; Wolf and 
Harris), A,, i„ 148. 

Baalim sporogems, production of acids 
by* and their effect on its growth 
(Wolf and Telfke; Wolf and 
Harris), A., i, ,148. 

Bacteria, adsorption' of, and of dyes 
(Bechhold), A., i, 518. 
agglutination of ■ (Herzfeld and 

,, Klinger), A., I,,87*' 

'action of cyanohydrins on (Jacoby), 

, A. i r 38$., , : , A ■, * 


Bacteria, scission of proteins by (Sasa«* 
ki ; Sasaki and Otsuka), A., i, 
145. 

metabolism of sulphur by (Tanner), 
A., i, 282. 

decomposition of tyrosine by (Rhein), 
A., i, 363 ; (Tsudjx), A., i, 
364. 

preparation of urease from (Jacoby), 
A., i, 132. 

relation of, to the lime requirements 
of soils (Bear), A,, i, 206. 
nitrogen-assimilating, influence of 
nitrates on (Hills), A., i, 328. 
pathogenic anoerobic, biochemistry of 
(Wolf and Telfer j Wolf and 
Harris), A., i, 146, 
symbiotic, action of, on glycerol, pent¬ 
oses, hexoses, and disaccharides 
(Bierry and Fortier ; Fortier 
and Bierry), A, i, 358, 
the Ehrlich indole reaction for cul¬ 
tures of (Howicki), A., ii, 140. 
estimation of nitrogen in (Bradley 
and Kichols), A., i, 281. 

Bacterium midi ladis, fermentation with 
(v. Euler and Svanberg), A., !, 
517. 

Bacterium coli phenologenes, isolation of 
(Rhein), A., i, 208. 
decomposition of tyrosine by (Rhein), 
A., i, 363. 

Baddeleyite, analysis of (Brown), A., 
ii, 84, 

Balance, limitations of the (Blount), 
A., ii, 15, 

temperature variations of the arms of 
the (Guxchard), A., ii, 15. 
arrangement for illuminating (Poll- 
ritt), A., ii, 164. 

vacuum, cases for (Blount and Wood¬ 
cock), T„ 81 ; A., ii, 74. 

Barium chloride, solubility of, in nitro¬ 
benzene (Lloyd), A., ii, 221. 
chromate, solubility and precipitation 
of (Waddell), A., ii, 407. 
iodide, crystal form of (Mugge), A., 
ii, 313. 

nitrate, equilibrium of ammonium 
nitrate, silver nitrate and (be Baat), 
A., ii, 190. 

disilicate in optical glass (Bowen), 
A., ii, 198. 

sulphate, crystalline, heat of ionisa¬ 
tion of, and its solubility in water 
(Muller), A., ii, 62. 

■ action of sodium carbonate with, in 
solid form (Parker), T., 397 ; 
A., ii, 222. 

Barium organic compounds :— 
ethyl' ■ phosphate, hydrated (Bala- 
reff). A., 1, 1« ' i, „ 
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Barium estimation and separation 
estimation of, as sulphate (Karao- 
glanow), A., ii, 47, 126, 241, 369 ; 
(Winkler), A., ii, 451. 
estimation of, volumetrically (Wad¬ 
dell), A., ii, 407. 

estimation of, and its separation from 
strontium (Gooch and Soderman), 
A., ii, 408. 

Barwood, colouring matters of (O’Neill 
and Perkin), T., 125 ; A., i, 181. 

Base, C 9 H 9 0 3 N, and its derivatives, from 
0-2-furylvinyl acetyl ketoxime 
(Diels and Roehling), A., i, 
400. 

by reduction of C u H 14 0 2 N 2 | 
from benzaldehyde and dimethyl i 
diketone oxime (Diels), A., i, 449. j 

Bases, electrical conductivity of, in 
aqueous solution (Ghosh), T., 790 ; 
A., ii, 423. 

conductivity minimum for neutralisa¬ 
tion of (Treadwell), T., 288. 
formation of water in the action of 
acids with (Franck), A., ii, 112. 
cyclic, stability of (v. Braun), A., i, 
185 ; (v. Braun and Kohler), A., 
i, 268. 

organic, action of benzenesulphonyl 
chloride on, in ether solution 
(Schwartz and Dehn), A., i, 61. 

Basking-shark. See Cetorhmus maxi - 
mus. 

Beau, Chinese velvet. See Stizolohinm 
niveum . 

Beckmann rearrangement (Kuhara, 
Agatsuma, and Araki), A., i, 179. 

Beef, estimation of nitrogen in (Thrun 
and Trowbridge), A., i, 324. 

Benzaldehyde, separation and estimation 
of benzoic acid and (Geiger), A., ii, 
463. 

Benzaldehyde, o-chloro-, action of, on 
nitroammes (Mayer and Stein), 
A., i, 36; 

o-chloro-, and m-nitro-, 2:4-«h'ehloro- 
phenyllrydrazones (Bulow and 
Muss), A., i, 314. 

2:6-cKchloro-, derivatives of (Reich, 
Salzmann, and Kawa), A., i, 15. 
o-nitroso-, photochemical formation of 
(Bamberger), A., i, 346. 
3:4:5*£nhydroxy-. See Gallaldehyde. 

Benzaldehyde-w-amino-^-tolylhydraz- 
one (Franzen and Mondlange), A., 
i, 458. 

Benzaldehyde-^-nitrophenylhydrazone, 

; acetyl derivatives (v. Auwers), A., i, 
195. 

Benzaldehydepiperylhydrazone, pre¬ 
paration of, and j?-hydroxy» (Wein- 
hagen), T., 586 ; A., i, 395. 


Bensamide, equilibrium of benzoic an- 
livdride with (Kremann and Wenz- 
ing). A., ii, 72. 

equilibrium of phenol and (Kremann 
and Wenzing), A.,i, 218. 

Benzamide, 3-amino*6-hydroxy-, and its 
3-chloroacetyl derivative (Jacobs 
and Heidelberger), A., i, 68. 
2:6-oh'chloro- (Reich, Salzmann, and 
Kawa), A., i, 15. 

Benzanthrone, synthesis of (Schaar- 
schmidt and Korten), A., i, 433 ; 
(Sch aarschmidt and Geo RGEACOPOL), 

A., i, 434. 

Benzanthroneearboxamide (Schaar- 
schmidt and Korten), A., 1, 434. 

Benzene, structure of (LacomblE), A., 
i, 257 ; (Lagerlof), A., ii, 31; 
(v. Auwers), A., ii, 343. 
absorption spectra of (Massol and 
Faucon), A., ii, 210. 
absorption of, by light oils (H. S. and 
M. D. Davis), A., ii, 411. 
association of organic compounds in 
solution in(lNNEs), T., 410 ; A., ii, 
219. 

equilibrium of carbon disulphide and 
(Sameshima), A., ii, 429. 
estimation of, in gases (Anderson), 
A., ii, 84 ; (H. S. and M. D. Davis 
and MacGregor), A., ii, 411. 

Benzene, 4-bromo- and 4-chloro-2-nitro- 
chlorothiol- (ZiNCKEand Baeumer), 
A., i, 537. 

^-dh’bromo-, solubility of, in various 
solvents (Hildebrand, Ellefson, 
and Beebe), A., i, 62. 
2-chloro-l:4-cZdodo- (Dains, Vaug¬ 
han, and Janney), A., i, 341. 
chloro-^f- and -tfn-thiol-, and their de¬ 
rivatives (Pollak, v. Fiedler, and 
Roth), A., i, 499, 

tfnehloro-, reactions of sodium meth- 
oxide with (Holleman), A., i, 
216. 

nitro-derivatives, equilibrium of p~ 
tolnidine and carbamide with (Kre¬ 
mann and . Petritschek), A., ii, 
68 . 

nitro-, boiling point of mixtures of 
hexane and (Buchner), A., ii, 9. 
electrolytic reduction of (Shoji), A., 
i, 342. 

nitroso-,diazotisation of (Bamberger), 
A.,i, 353. 

thiol-derivatives of (Pollak and 
Sohadler), A., i, 497 ; (Pollak, 
v. Fiedler, and Roth), A,, i 
498. 

Benzens&zobenzoie acid, 2:4-dinitro-, 
and its silver salt,, and' 4-nitro-2 / - 
nitroso- (Giua), A., i, 552. ' , 
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Benzeneazo-aa-dibenzoyl-j8-Aa-propenyl | 
ether, p- amino-, acetyl derivative j 
(Dihrotii, Leichtlin, and Friede- j 
mann), A., i, 129 . 

Benzeneazo-jS-naphthol, 2:4-f2/eMoro- j 
(BtiLOW and Hess), A., i, 314. 
Benzeneazopentamethylphenyl ether, 
and jp-amino-, acetyl derivative (Dim- | 
roth, Leichtlin, and Fhxedemann), ! 
A., i, 129 . ; 

4-Benzeneazo*//i*phenetidine, and p- : 
nitre-, and their derivatives (Beyer- ; 
din, Killiet, and Yerset), 1, i, j 
455. 

4-Benzeneazophenol, ; 

chloro- / W illstatter and Schudel), I 
A., I, 400. I 

Binzeae-liS-disulphonyl chloride, 4- ! 
chloro- (Pollak, v, Fiedler, and : 
Roth), A., i, 499. | 

Benzene-1:3-ditMolacetic acid, 4-chloro- 
( Pollak, v. Fiedler, and Roth), ; 
A., i, 499. j 

Benxenehydrazobenzoic acid, \ 

nitro-, methyl ester (Giya), A., i, 552. I 
Benienesalphiaic acid, 4-chloro-2- j 
nitro-, and its methyl ester (Zincke ! 
and Baeumer), A., i, 538. j 

Benzenesnlphonamide, amino-, acetyl j 
and chloroucetyl derivatives of (Jacobs ! 
and Heibelbergek}, A. t i, 69. 
Benzenesnlphonie acid, preparation of 
(Aylsworth), A., i, * 295 . ] 

Benzenesulphonic acid, amino-. See j 
Auilinesuiphomc acid. 
Benzenesnlphonyl chloride, action of, ’ 
with organic bases in ether solution : 
(Schwarz and Dehn), A., i, 61. 
Benzenesnlphonyl chloride, 4-cliioro- 
3:5<^»bromo- (Anschutz and Moli- ; 
NEUft), A., i, 424. 

Benzenesnlphonylazide.o- eyano- (Sen ra- 
ber), A., i, 198. 

Benzene-1:3:5-trisnlphonyl chloride, 2- ! 
chloro- (Pollak, v. Fiedler, and j 
Roth), A., i, 499. 

Benzene-1:3:5-triiMolacetic acid, 2- j 
chloro- (Pollak, v. Fiedler, and 
Roth), A., i, 500. 

Benzhydrozamatodiethylenediamineco - ! 
halt salts (Werner and Matissen), 
A., i, 379. , 

Benshydryl ether, action of sulphur on 
fSZFIBL And Wierusz-Kowalski), 
A., I,' 492 . 

't-leailiyirylheniiiEimzol©, 2-o-hydr- 
' and its pierafe (Bistrzyoki and 
: i Scjoiutz), A., i f 45 & 

.S-fianabyliy!-1 -heazylideneindeae 
. .fWtisTh'A., 489. 

1 '' (W best), 

; ' 4 *» *» . 1 , ■■ 


B enzhydryhsobutylin&enes (W uest) , 

A., i, 491. 

3- Benzhy dryl- coco- -dimetbylbeazfulvene 
(WiiEST), A., i, 491. 

3-Benshydryl-l-furfnryIideneiiidene 
(WtiEsr), A., i, 490. 

B-Benzhy&rylin&ene (Thiele and 
Merck), A., i, 485. 

3-Ben2hydryl-w-met3iyl“co-etliyl - beiizM- 
vene (Wuest), A., i, 491. 

3-Benzhydryi-l-methylindene (Wuest), 
A., i, 489. 

2-Benzhydrylnaphthiminazole, 2-o-hydr- 
oxy- (Bistrzycki and Schmutz), A., 
i, 453. 

2- Benzhydrylperimidine, 2-o-hydroxy- 
(Bistrzycki and Schmutz), A., i, 
453. 

3- Benzhydryl-l-wopropylindane 
(Wuest), A., i, 491, 

Benzil {dibcnzmjl), and its oxime, associ¬ 
ation of, in benzene and alcohol 
(Innes), T., 480. ( 

Benziiie acid, ammonium salt (Mc- 
M aster and Wright), A., i, 263. 

“ Benzimide,” constitution of (Savels- 
berg), A., i, 177. 

BenziminazoIe-2-propionic acid, and its 
salts and derivatives (Meyer and 
Luders), A., i, 451. 

Benzoic acid, preparation of (Weston 
Chemical Co. and Savage), A., i, 
343. 

heat of combustion of (Swientos- 
lawski), A., ii, 32. 
solubility of, in ethyl acetate (Lloyd), 
A., ii, 221. 

esterification of (Freas and Reid), 
A., ii, 160. 

and p-hydroxy-, isolation of, from 
soils (Walters), A., i, 152. 
separation and estimation of benz- 
aldeliyde and (Geiger), A., ii, 
463. 

Benzoic acid, calcium salt, hydrates 
and alcoholate of (Stanbridge), 
T n SOS; A.,i, 539. 
mercuric salt, preparation of solutions 
of (Del&pine), A., i, 539. 

Benzoic acid, B-diethylamino-a-phenyl- 
propyl and jS-ethylamino-a-phenyl- 
propyl esters, preparation of 
(Nagai), A., i, 500. 
jS-naphthyl ester, preparation of 
(Anthony-Hammond , Chemical 
Works), A., i, 261, 

Benzoic acid, j?-amino-, azide and bydr- 
azide of, and their derivatives 
(Curtius and Jansen), A., i, 45. 
diethylaminoethyl -ester, and its' 
hydrochloride (Bader and Levin¬ 
stein),, A,, i, 1,12. 
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Benzoic acid, hydroxy-derivatives, con¬ 
stitution of (Waterman), A., i, 
154. 

alkali salts, effect of heat on 
(Mrazek), A., i, 71. 
j?-hydroxy-, ethyl ester, association 
of, in benzene (Innes), T., 434. 
dihydroxy - and dinitro-derivatives, 
ammonium salts (McM aster, and 
Wright), A., i, 263. 
o-nitro-, and its potassium salt, elec¬ 
trolysis of mixtures of (Schall), 
A., i, 389. 

Benzoic anhydride, equilibrium of henz- 
amide with (Kiiemann and Wenzing), 
A., ii, 72. 

Benzoic anhydride, chloro-, iodo-, and 
' nitre- (Adams, Wirth, and French), 
A., i, 165. 

Benzoic oxalic anhydride, mono* and 
df-nitro- (Adams, Wirth, and 
French), A., i, 165. 
jS-Benzoiesulphinidoethylmethylaniline, 
ami its derivatives (v. Braun, 
Heiper, and Muller), A., i, 270. 
Benzoin oxalate (Adams, Wirth, and 
. Frengh), A., i, 165. 

Benzonitrile, 2:6-diehloro- (Reich, 

' Salzmann, and Kawa), A., i, 15. 
Benzophenone, fonnati ai of, by Friedel 
and Crafts’ reaction (Olivier), A., 

' i, 228. 

association of, in benzene (Innes), T., 
430. 

Benzophenone, 4:4'-diamino-, and 3:3'- 
dichIoro-4.4'-diamino-, aud their 
derivatives (Fiekz and Koecklin), 
A., i, 549. 

3-nitro-4-hydroxy~ (Borsche, Lgwen- 
ktein, and Quast), A., i, 14. 
Benzophenoneoxime, methyl ethers of, 
and their derivatives (Semper and 
Liohtenstadt), A., i, 437. 
y-Benzopyrones, halogenated, preparation 
of (Simon is andScHUHMANN),A.,i,26. 
p-Benzoqumone-4dmme, 2-amino-, salts 
of (Piccard and Larsen), A., i, 396. 
1-Benzoresinol, sodium salt (Lieb and 
Zinke), A., i, 502. 

Benzwoxadiazole oxide, 3:5-dinitro- 
(Green and Rowe), T., 70; A., i, 127. 
Benzoxyamylanhydronorecgonine, ethyl 
ester and its hydrochloride (Oh emische 
Werke Grenzach), A., i, 122. 
Benzoxypropylanhydrodihydronorec- 
gonine, ethyl ester and its salts 
(Chemische'Werke Grenzach), A., 

1 i, 122. 

Benzoxypropylanhydronorecgonine, and 
l>amino-, and y?*nitro«, ethyl esters 
and their salt$ 4 (Chemische Werke 
Grenzach), A.* i, 121. i 


Benzoylacetic acid, w.-nitro- (Reich, 
Agamirian, Koehler, Gajjkowsski, 
and Lubeck), A., i. 262 . 
S-Benzoyl-l-acetyl-3-o-hydroxyphenyl- 
cyeiopropane-l-earboxylie acid, ethyl 
ester (Widman), A., i, 54 S. 
Benzoyl-p-aldehydophenylethylene oxide 
(Bodforss), A., i, 229. 

3- Benzoyl-3:4-anisylidenecoumarin 
(Widman), A., i, 393. 

Benzoylation (Revergin'], A., i, 53d. 
Benzoyl-3*hromo-4-:methoxyphexiyl- 
ethylene oxide (Bodforss), A., i, 229. 
Benzoyl-(?)-hromo-3:4-methylenedioxy- 
phenylethylene oxide (BodforssL A., 
i, 229. 

Benzoyl-a-bromoiswalerylamide (Perel- 
stein and Burgi), A., i, 166. 
Benzoylcarhamide, amino-, hydroxy-, 
and nitro-, and their .derivatives 
(Jacobs and Heidelberger), A., 1, 
69. 

o-Benzoylieirachlorobenzoic acid, 3':5'- 
dibromo~2':4'-dihydroxy-, and 2':4'- 
dihydroxy-, and their derivatives 
(Orndorff and Adamson), A., i, 

435. 

Benzoyldiacetylfructoseacetone (Fisch¬ 
er and Noth), A., i, 227. 

4- Benzoyl-3:5-diacetylgallic acid. See 

4-Benzoyloxy-3:5-diaeetoxybenzoic 
acid. 

a-Benzoy!-£2-diphenylbutadiene dioxide 
(Bopforss), a., i, 230. 
Benzoylethyl-jo-phenylenediamine, and 
2-chloro- (Farbenfabriken vorm. F. 
Bayer & Co.), A., i, 273. 
Benzoylethyltolylene-2:5-diamine 
(Farbenfabriken vorm. F. Bayer & 
Co.), A., i, 273. 

Benzoylethyl'p-xylylene-2:5-diamine 

(FaRBENFABRIKEN VORM. F.BAYER & 
Co.), A.,i, 273. 

Benzoylformic acid. SeoPhenylglyoxylie 
acid. 

Benzoylfructose-acetone and -diacetone, 
and p-bromo- (Fischer and Noth), 
A., i,227, 

3 -Benzoylgallic acid. See 3-Benzoyloxy- 
4:5-dihydroxy benzoic acid, 
Benscylglueose, and its phenylhydrazone 
(Fischer and Hoth), A., i, 226. 
Benzoylglucose-acetone and -diacetone 
(Fischer and Noth), A., i, 226. 
y-Benzoyl-a-o-hydroxyphenylpropane- 
BB-dicarboxylic acid, a-hydroxy- 
(Widman), A., i, 348. 
2-Benzoyl-3-o-hydroxyphenylcycZopro- 
pane-l;l-dicarhoxylic acid, inethyl 
ethyl ester (Widman), A., i, 348. 1 
2-w-nitro-, ethyl ester (Widman), A., 

, i,, 394* 
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^-Benzoyl-a^-methoxyphenylethyl- 
phosphonic acid, and its salts and 
oxime (Cox ant), A.,i, 75. 
3~Benzoyl-2-:metliyl- 1:i-benzopyranoI 
and its anby drohy drochloride (Chat- 
terji and Ghosh}, T., 446; A., i, 
303. 

Benzoylmethyl-^-phenylenediamine 
(Fakbf.nfabkiken vuitM. F. Bayer k, | 
Co.}, A., i, 273. ! 

Benzoylmethyltolylene-2:4-diamine 
(FarrenfabriivEN vorm. F. Bayer & j 
• Co.), A., i, 273. i 

Benzey!-I:4-naphthaqninonediazide 
(Dimboth, Leichtlin, and Friede- 
mann), A., i, 129. 

jS-Benzoyl-B-w-nitrobenzylidenemethyl 
malonic acid, methyl ester (Kohler, 
Hill, and Bigelow), A., i, 74. 
/3-Benzoyl-.3-w-nitrobenzylidenepropi- 
onic add ■ (Kohler, Hill, and ; 
Bigelow), A., i, 74. ■ 

Benzcyl-S-nitro^-methoxyphenylethyl- 
' ene oxide (Bodfokss), A., i, 229. 
Benzoyl-o-idtrophenylethylene oxide 
(BoDFOiissj, A., i, 229. j 

Benzoyl-?R-nitro^ienylethylene oxide, I 
derivatives of (Bodforss), A., i, 230. j 
7 -Benzoyl-8- m .-nitrophenylethvimalonic , 
acid, esters of (Kohler, Hill, and i 
Bigelow), A., i, 73. I 

3- Benzoyl-2-»i -nitrophenylQ/c/opropaiie- j 
l:l-dicarboxylic acid, and its esters ! 
(Kohler, Hill, and Bigelow), A., i, ; 
■74. 

Benzoyl-m-nitrostyrylethylens oxide 
(Booforss), A., i, 229. 
Benzoyloxyacetoxybenzoic acids, and 
their methyl esters (Fischer, Beiig- 
max 5, and Lipschitz), A., i, 174, 
175. 

3 - Benzoylc xy-4:5 * earhony Idioxybenzoic 
add (Fischer, Beeumann, and Lip- 
schitz), A., i, 174. 

p- Benzoyloxycinnamic acid, 4/-amino- 
and 4 / *nitro-, methyl eaters (v.Kokek 
and Pacsu), A., i, 394. 
S-Benzoyloxy-diS-diacetoxybenzoic acid, 

and its methyl eaters (Fischer, Berg- 
mann, and Lifschjtz), A., i, 174. 

4- Benioyloxy*3:5-diae©toxybenzoic acid, 
and its methyl ester (Fischer, Berg- 
mann., and Lipschitz), A., i, 174. 

8 ~BeEzoyloxy~4:5-dimeth0xybeR2oic 
acid, methyl ester (Fischer, Berg- 
, mann 9 and Uksghitz), A*, i, 174. 

3-Benzcyloxy-4”hydroxybeRzoic acid, 

. and, its, methyl ester (Fischer, Berg- 
1 ', mans, and iimmm), A., i,, 175. 

5- Bea2©fIoxy*4:'Milty.droxybenzoic 
-.'..'■■•eM/attd its methyl ester (Fischer, 

; : Bbr&ma? x ; :a»d i, 174. 


3 -Benzoyloxy-4-methoxybenzoic acid, 

methyl ester (Fischer, Blrgmann, 
and Lipschitz), A., i, 175. 

4- Benzoyloxy-3-methGxybenzoic acid, 

5 -amino-, and 5-nitro-, methyl esters 
(v. Konek and Pacsu), A., i, 
395. 

5- Benzoyloxy-l-$-naphthyl-4-benzyl-3~ 
methylpyrazole (v. Konek. and Mit- 
TERHAUSER.), A., i, 408. 

1 -B enzoyloxycf/cfopentante -1 - carboxylic 
acid, amide and nitrile (Aloy and 
Kabaut), A., i, 224, 
a-Benzoyloxy- 7 -phenyl-A 0-butenoic 
acid, amide and nitrile (Aloy and 
Kabaut), A., i, 224. 
a-Benzoyloxy-j?-/sopropy Iphenylacetic 
acid, amide and nitrile (Aloy and 
Kabaut), A., 1, 224* 
3-Benzoyl~3;4-phenacylidenecoamarin 
(Wibman), A., i, 348. 
j 8 -Benzoyl- 7 *phenylbutyric acid, y- 
broino-j 8 “i?-bromo-, methyl ester 
(Kohler, Hill,- and Bigelow), 
A., i, / 3. 

jS-Benzoyl-y-phenylbiityrolaetoxie, B-p- 
bromo- (Kohler, Hill, and Bige¬ 
low), A., i, 72. 

jS-Bensoyl- 7 -plienylisocrotonic acid, 
/3-p-bromo- (Kohler, Hill, and 
Bigelow), A., i, 73. 

Benzoylphenylethylene oxide, and its 
derivatives, action of light on (Bod* 
fouss), A., i, 232. 

y?-ariiino-, and its acetyl derivative 
(Jorlanrer), A., i, 21 . 
jS-Benzoyl- 7 -phenylethylmaIonic acid, 
7 -hromo-B-p-bromo- (Kohler, Hill, 
and Bigelow), A., i, 73. 
7 >Benzoyl-j 8 -phenylethylmalQnic acid, 
7 -bromo-, esters of (Kohler, Hill, 
and Bigelow), A., i, 72. 
^-Benzoyl-a-phenylethylphosphonxc 
acid (Conant), A., i, 75. 

B enzoy Iphenyl-p-phenylene diamine 
(Farbknfabrikex vorm. F. Bayer 
& Co.), A,, i, 273. 
S-Benzoyl-2-pheaylcyefopropane-l: 1 -di- 
carboxylic acid, 3-p-bromo-, and its 
methyl ester (Kohler, Hill, and 
Bigelow), A., i, 72. 
£-Benzoyl- 7 -phenyIvinyImaIomc acid, 
^-p-bromo-, methyl ester (Kohler, 
Hill, and Bigelow), A., i, 73. 
/3-Benzoyipropionic acid, £-p*bromo- 
(Kohler, Hill, and Bigelow), 
A., i, 78. 

a-Benzcylisofittccinic acid, ethyl ester 
(Meyer and Bubers), A., i, 451. 
Benzoyltyrosiiie, esters and bydrazides 
of, and their derivatives/ (Curtitjs 
and Donselt), A.,'i, 46* ' ; 
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Benzoyl Awalerylamide (Perelstein 

and BiiiiGi), A., i, 166. 

8:4-Benzphenant]irene, and its picrate 
(Mayer and Oppenheimer), A., i, 
389, 

1:2:4-Benztriazine, 3-amino-, 3-bromo-, 
3-ehIoro-, and 3-liydroxy-, and their 
derivatives (Arndt and Rosenau), 
A., i, 42. 

3-thiol-, and its derivatives (Arndt 
and Rosenau), A., i, 41. 

Benzyl chloride, compound of dimethyl- 
aniline, zinc chloride and 
(Chemical Works, Rohner & 
Go.), A., i, 260. 

esters, pharmacological and thera¬ 
peutic study of (Macbt), A., i, 
615. 

Benzyl alcohol, action of sulphur on 
(Szperl and Wierusz-Kowalski), 
A., i, 492. 

Benzylamine stanni- and stanno- 
chiorides (Diiuce), T., 717; A., i, 
535. 

a-Benzylaminoglyoxylic acid, ethyl 
ester dichlorophenylhydrazone (Bii- 
low and Huss), A., i, 43. 

Benzylfoenzylideneanrine, tribromide of 
(Franz en, Wegrzyn, and Krit- 
sceewsky), A., i, 11. 

3-Benzyl-l benzylideneindene, mono- 
and ah'-chloro- (Bernthsen), A., i, 

487. 

Benzylcampholenic acid, and its deriva¬ 
tives (Haller and Louvrier), A., i, 
397. 

d-Benzylcampholic acid, and its methyl 
ester and mono - and cK-bromo- (Rupe 
and Blechschmidt), A., i, 223. 

S-Renzyl-X-p-chlorobenzylidenein&ene 
(Bernthsen), A., i, 488. 

3-Benzyl- 1-p-chlorobenzylindene and 
jo-ehloro- (Bernthsen), A., i, 487, 

488. 

3-B enzyl-1 -op - cl f chlorobenzylideneind- 
ene and ehloro-, and di'chlorohydroxy- 
' (Bernthsen), A., i, 487. 

Benzyldimethylethyl alcohol (Haller 
and Bauer), A., i, 428, 

Benzylethylcampholamide (Haller 
and Louvrier), A., i, 397. 

Benzylideneacetophenone. See Phenyl 
styryl ketone. 

S-Benzylideneaminoanthraquinone, 1 - 
ehloro- (Scholl and Dischen- 
dorfer), A., i, 307. 

l-BenzyIideneamino-5-phenylhydantoin 
(Bailey and Pritchett), A., i, 
459. 

Benzylideneaniline, bromides of 

„ (Franzen, Wegrzyn, and Krit- 
schewsky), A., i, 11. 


Benzylideneaniline, 2'-ehloro-3- and 
-4-nitro- (Mayer and Stein), 

A., i, 37. 

2:4-tf£hydroxy- (Senier and Gal¬ 
lagher), T., 33 ; A., i, 109. 
Benzylidenebenzaldehydecyanliydrin- 
aeetai, formation of (Savelsberg), 

A., i, 177. 

Bensyli&enebromoanilines, 2:4-dihydr- 
oxy- (Senier and Gallagher}. 
T., 34. 

Benzylidene-4-bromo-2-iodoaniline, o- 
nitro- (Dains, Vaughan, and 
Janney), A., i, 340. 

fZ-Benzylidenecampholic acid, and its 
esters (Rupe and Blechschmidt), 
A., i, 222. 

Bensylidenecamphor, preparation and 
derivatives of (Rupe and Blech¬ 
schmidt), A., i, 222. 

Benzyiideneeamphylamine, 2:4-dihydr- 
oxy- (Senier and Gallagher), 
T., 35. 

Benzylidenecarbamylhydrazinophenyl- 
acetonitrile (Bailey and Pritchett), 
A., i, 459. 

Benzylidenecollidine, and its salts (y, 
Walther and Weinhagen), A., i, 
78. 

a-Benzylidenehydrazinophenylacetic 
acid, and its derivatives (Darapsky), 
A., i, 653. 

Benzylidenehydrazinophenylacetonitr- * 
ile, preparation and deiivatives of 
(Bailey and Pritchett), A., i, 
458. 

1-Benzylideneindene, mono - and cli- 
ehloro- (Bernthsen), A., i, 486. 

l-Benzylidene-3-methylindene picrate 
(Wuest), A., i, 489. 

Benzylidene-j8-naphthylamin©, 2:4-di- 
hydroxy- (Senier and Gallagher), 
!\, 34. 

Benzyli&ene-a- and -B-naphthylammes, 
chioronitro- (Mayer and Stein), 
A., i, 38. 

Benzylidenepaeonolsulphonic acid, 
and its ammonium salt (Pfeiffer 
and Negreanu), A., i, 19. 

Benzylidene-p-phenylenediacetic acid, 
o-nitro- (Weitzenbock and Kling- 
ler), A., i, 494. 

l-Benzylidene-3-250propylindene 
(Thiele and Merck), A., i, 485. 

Benzylidene-m-tolnidme,2;4-rfahydroxy- 
(Senier and Gallagher), T., 34. 

Benzylidene-jp-tolnidiiie, bromides of 

, (Franzen, Wegrzyn, and Krit- 
SCHBWflKY), A., i, 11. 

Benzylidene-p-tolnidine, S'-chloro-S- 
nitro- (Mayer 1 and Stein), A., i, 
37. 1 . '■ 1 •„ 
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Benzylidene-rLf-xylohexosamolactone 
hydiockloride (Levene), A., i, 531. 
3-Benzylmdene, • 'mono - and. rfo’-ehloro- 
{Bernthsen}, A., L 486. 
3-Benzyl-2-methyM :4-benzopyrone, _ 
7-hydroxy-, and its tie rival ires 
(Crabtree and Robinson), T., 867. 
l-Benzyl-3-^methylbenzylindene, 1 -y?- 
chloro- (Berxthsen), A., i, 4SS. 
I-Benzyl-2-methylindole ( Farrwerke 
vorm. Meister, Lucius, and Prun¬ 
ing),: A., i, 229. 

Benzylnicotininm salts, and nitro- (v. 
Walther and Weinhagen), A,, i, 
77. 

BenzylpicolMum salts, and nitro- (v, 
AValther and Weinhagen), A., i, 
77. 

3-Benzyl-l-p-wpropylbenzylideneind- 
em (Berxthsen), A., i, 487.^ 
Benzylpyridininm salts, and nitro- (v. 

, Walther and Weinhagen), A., i, 
77. 

Benzylqnmolinium salts, and nitro- (y, 
Walther and Weinhagen), A,, i, 
77. 

a- and ^-Benzylthioglucosides, and 
their tetra-acetates (Schneider, 
Serf, and Stiehler), A., i, 253. 

3-Benzyl-1 -tolylideneindene (Bernth- 
sen), A., 3, 487. 

Benzyltrimetliylsilicane-j^-siilplionie 
■ acid, and its sails and derivatives 
{ Bygden), A., i, 134. 
2*Benzyl-3\2":4 / -xylyl)-qidiioxalme 
(JORLANDER), A., !, 21. 

Berberidene (Perkin), T., 761; A., i, 
546. 

Berberine, detection of, mlcroehemicallv; 
in hydrastis powder (Ess), A., h, 
466* 

efiBerberime, and its salts (Perkin;, 
T. f ,492; A., i, 348. 

^-Berbermium iodide (Perkin), T., 
751. 

Betaine phospho tungstate (Drummond), 

, A., h 33 i „ 

Betnlenes (Semmler, Jonas, and 
Richter), A., i, 361. 

Betnlol, and its acetate (Semmler, 
Jonas, and Kichter), A., i, 301, 
Bttulyl chloride (Semmler, Jonas, and 
Richter), A., i, 301. 

Bile pigments, detection of, in serum 
(Fouchst), A., ii, 415. 

Bilirubin (de Graaff), A., i, 510. 
Italy systems*', graphic representation 
»: ■. of the properties of (Masing), A., 
,, ^ ii, 389. 

A'; inlwce of substitution on, equi- 
.KWwi» (iMMANNtnd PlTEIT- 
mmm% A,, ii, 68, 69.. : .■ a 


Biological processes, influence of sterie 
hindrance in (Baudisch and Klaus), 

A., i, 53. 

Biological substances, estimation of 
total carbon in (Kenaud), A., ii, 407. 

Birds, occurrence of aluminium oxide 
and silicic acid in feathers of (G on* 
nermann), A. s i, 465. 
polyneuritis in, and its prevention 
(Butcher and Collatz), A., i, 
561 ; (Sugiura), A., i, 562. 

Bis - 4-acetyl -1 -phenyl - 5 -methylpyrazo- 
iylazine (Bains and Harger), A., i, 
239. 

Bis-a-bromoisovalerylsalicylamide. See 
isoY aleroxybenzoyl-a-bromo isovaleryl- 
amide, a-bromo-. 

2:4-Bis~3':5 / -dichlorobenzeneazQpheiiol, 
3;5-^A*hloro- (Willstatter and 
Schudel), A., i, 400. 

Bisehofite, deposits of (Kozsa), A., ii, 80. 

Bisdiethylacetal, dithio- (Curtius and 
Kyeiacou), A.,i, 47. 

jS7*B3s[-3:4-methyIenedioxyphenyl]*but- 
anes. aWfnitro-, and their deriva¬ 
tives (Sonn and Schellenberg), A., 
i, 10. 

Bismuth alloys with antimony, electro¬ 
lytic potential of (Bekiee), A., ii, 
425. 

with lead and silver (Goto), A., ii, 
365. 

Bismuth compounds, optical properties 
and constitution of (Schafer and 
Hein), A,, ii, 1. 

Bismuth oxychloride, solubility of, in 
hydrochloric acid (Noyes, Hall, 
and Beattie), A., ii, 45. 
hydroxide, solubility of, in water 
(Almkyist), A., ii, 320. 
sufaiitrate, estimation of nitric aeid 
in (Luce), A., ii, 273. 
tellurides (Amadori), A., ii, 366. 

Bismuth, estimation of, colon metrically, 
in copper (Motherwell), A., ii, 
136. . 

estimation of, electrolytically (Poch), 
A., ii, 373. 

Bismuth electrode. See Electrode. 

Bixin (Heiduschka and Panzer), A. i, 
26. 

Blende, crystalline structure of (Beok- 
enkamp), A,, ii, 9. 

magnetic properties of (Stutzer, 
Gross, and Bornemann), A., ii, 
216. 

Blood, viscosity of (Trevan), A., 1, 355. 
coagulation of (Mellanby), A., i, 87; 

(Clowes), A., i, 276. 
pulmonary, tension of carbon dioxide 
and of .oxygen in (Fbidericia), A., 
i, 275. . 
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Bloody residual reducing power of 
(Sohumm), A., i, 50. 
effect of diaminoacridine sulphate on 
the toxicity of (Browning and 
Gulbransen), A., i, 282. 
acetone substances in, in diabetes 
(Kennaway), A., i, 357. 
amino-acids and dextrose in (Hendrix 
and Sweet), A., i, 137. 
carbon dioxide capacity of (Hender¬ 
son and Haggard), A., i, 201, 202. 
action of chlorates on (Caesar), A., i, 
512. 

cholesterol and its esters in (Knud- 
son), A., i, 136. 

creatine and creatinine in (Feigl), 
A., ij 3o7. 

human, amount and distribution of 
creatine and creatinine in (Hunter 
and Campbell), A., i, 137, 
dextrose and cholesterol in (McCrttd- 
den and Sargent), A., i, 275. 
enzyme from the leucocytes of (Fies- 
singee and Clogne), A., i, 50. 
gases of, influence of atropine and 
pilocarpine on (Keleman), A., i, 
511. 

phenols in (Theis and Benedict), 
A., i, 558. 

human, distribution of phosphoric 
acid in (Bloor), A., i, 557. 
sugar in (Gutmann and Adler), A., 

i, 50; (Ege), A., i, 356. 
influence of morphine on sugar in 

(Ross), A., i, 356. 

rate of dialysis of sugar in, in diabetes 
(Kleiner), A., i, 356. 

Blood detection and estimation:— 
analysis of (Lee), A., ii, 140. 
analysis of gases of {Henderson and 
Smith), A., ii, 81 ; (van 
Slyke), A., ii, 82. 
and detection of acids in it 
(Straub and Meier), A,, ii, 
467. 

detection and estimation of quinine in 
(Ramsden and Lipkin), A., ii, 
251* 

estimation of acetoacetic acid, acetone 
and B-hydroxybutyric acid in (van 
Slyke and Fm), A., ii, 86. 
estimation of the alkaline reserve of, 
electron!etrically (McClendon), A., 

ii, 83. 

estimation of calcium in (Halverson 
and Bergeim), A., i, 50 ; (Halver¬ 
son, Mohler, and BergeM^), A., i, 
51 ; (Jansen), A., ii, 174. 

^ estimation of carbon dioxide in 
(Henderson and Prince), A., i, 
136 ; (Henderson and Morriss), 
A., ii, 506. 


Blood detection and estimation i — 
estimation of chlorine in (Sirot and 
Joret), A., ii, 237. 
estimation of chlorides in (Dugar- 
din), a., ii, 172. 

estimation of cholesterol in (East, 
Myers, and Wardell), A., ii, 
245; (Myers and Wardell), A., 
ii, 461. 

estimation of creatine and creatinine 
in (Feigl), A., i, 202 ; (Greenwald 
and McGuire), A., ii, 251; (Denis), 
A., ii, 414. 

estimation of creatinine in (Chert¬ 
kov), A., ii, 380. 

estimation of dextrose in (Benedict), 
A., ii, 247 ; (Addis and Shevky), 
A., ii, 336, 337. 

estimation of fatty acids in (Csonka), 
A., i, 275. 

estimation of iron in (Berman), A., ii, 
371. 

estimation of methyl groups attached 
to nitrogen in (Kossel and 
Edlbacher), A., i, 463. 
estimation of nitrogen in (Donald ; 
Ok ada), A., ii, 127; (Sjqllema 
and Hesserschy), A., ii, 128. 
estimation of non-protein nitrogen in 
(Greenwald), A., ii, 239. 
estimation of phenols in, colorimetri- 
eally (Benedict and Theis), A., ii, 
461. 

estimation of phosphoric acid in 
(Bloor), A., ii, 452. 
estimation of quinine in (Hartmann 
and Zila), A., i, 328. 
estimation of sugar in, microchemieally 
(Ege ; Bang), A., ii, 278; (Bang 
and Hatleiiqel), A., if, 279. 
estimation of urea in (Peltrisqt), 
A., ii, 414. 

estimation of uric acid in (Tervaert), 
A., ii, 250 ; (Morris), A., ii, 251 ; 
(Curtman and Lehrmann), A., ii, 
464. 

Blood-corpuscles, agglutination of 
(Eadsma), A., i, 511. 
white, physical properties of (Tangl 
and Bodon), A., i, 203. 

Blood-plasma, proteins of (Herzfeld 
and Klinger), A., i, 87. 
estimation of chlorides in (Eappleye), 
A., ii, 404. 

Blood-serum, physical ■ properties of 
(Tangl and Bodon), A., i, 203. 
action of carbon dioxide, acids and 
alkalis on (Hamburger; Hassel- 
balch, and Warburg), A., i, 320. 
pigments of (Patein), A,, i, 558. 
human, hmmatin in (Feigl ; Feigl 
and Deussing), A., i, 241. r 
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Blood- serum, human, phosphates in 
(Fjsigl), A., i, 50, 203, 320, 357. 
estimation of calcium and magnesium 
in (Marriott and Howland), A., 
ii, 21. 

estimation of cholesterol in (Bern- 
hard), A., ii, 336. 

estimation of residual nitrogen in 
(Fischer), A., ii, 452. | 

estimation of phosphates in (Mae- i 
riott and Haessleu), A., ii, 20. ; 

human, estimation of phosphorus in j 
(Feigl), A., i, 50. 

Blood-stains, detection of (Palet ami 
Fernandez), A., ii, 180. 

Boiling points, determination of, appar- i 
atus for (Edwards), A., ii, 61. | 

in capillary tubes (Emich), A., ii, j 
30. 

abnormal, causes of (Berthodd), A., 
it, 388. ! 

of the paraffins (LeBas), A., ii, 292. | 

Boodt, An&dmm Boetiuu de, life of j 
(Jaeger), A., ii, 228. j 

Boric acid. See under Boron. j 

Borohydrates. See under Boron. j 

Boron in volcanic deposits (Brun), A., [ 

ii, 323. 

amorphous, and its nitride and phos¬ 
phate (Kroll), A., ii, 109. 

Boron compounds, manorial experiments j 
with (Cook ' and Wilson), A., i, I 
332. 

Boron:— : 

Boric acid, influence of liydroxy-acids j 
on the conductivity of (Boss been j 
and Ealshoven ; Boeseken, j 
Goettsch, van Loon, van dee j 
Spbk, and Weisfelt), A., ii, i 
148. j 

influence of nitrogen derivatives on 
the electrical conductivity of 
(Bueseken, Goettsch, " and 
Sturm), A., ii, 148. 
estimation of, by means of manna j 
(Iles), A., ii, 407. I 

Borohydr&tes, constitution of (Ray), j 
T-, 807'; A., ii, 440. 

Borons add, possible existence of, and | 
its salts, (Ray), T., 805; A., ii, | 
440. I 

Boron organic compounds:— j 

Boric acid, salts of the catechol com- j 
pound with (RAeseken, O breen, l 
'and van Easvtbn), A., i, 219. { 

Btoovy detection of, spectroscopically • 

1 (dsGjia^ont^'A., ii, 178. ■ i 
of, with turmeric viscose j 
1 wilt, fibres (Chamot: and 1 Cole), A., I 
'' , , : ■ ■. 
Il-Borotdngstio adds (Rosenheim, and j 
A*r I v. 7h 


Borons acid. See under Boron. 

Brain, effect of toxic substances on the 
chemistry of (Abelous and Soula), 
A., i, 88: 

fsoBrazilein, synthesis of salts of (Grab- 
tree and Robinson), T., 859. 

Bread, digestibility of (Blake), A., i, 
254. 

Bromates and Bromic acid. See under 
Bromine. 

Bromine, atomic weight of (Reiman ; 
Murray), A., ii, 42. 
electrical conductivity of solutions in 
(Darby), A., ii, 145. 

Eydrohromic acid, free energy of 
dilution of (Lewis and Storch), 
A., ii, 27. 

gaseous, density of (Reiman ; 

Murray), 'A., ii, 42. 
compounds of aromatic hydro¬ 
carbons with (Maass and Rus¬ 
sell), A., i, 534. 

Bromides, estimation of, volumetric- 
ally (Yotocek), a., ii,‘238. 
estimation of, in presence of chlor¬ 
ides and iodides (Winkler), A., 
ii, 287. 

Bromic acid, detection and estimation 
of, in presence of hydrobromic, 
hydrochloric, and hydriodic acids 
(Pcrgotti), A., ii, 451, 

Bromates, estimation of, in presence 
of hypobromites (Rupp), A., ii, 125. 
Hypobromites, estimation of, in pre¬ 
sence of bromates (Rupp), A., ii, 
125. 

Bromine detection and estimation:— 
detection and estimation of (Casares 
and Tastet), A., ii, 330. 
detection and estimation of, by 
magenta-sulphuric acid (Deniges 
and Chelle), A., ii, 208. 
estimation of, volumetrically (Yoto- 
&ek), A., ii, 272. 

estimation and distribution of, in 
animal organs (Autenrieth), A., 
ii, 238. 

Bromine electrode. See Electrode. 

Bronchial secretion, action of sugars on 
{Lo Monaco), A., i, 466. 

Broom. See Sarotkamnus scopcirius. 

Brucine, estimation of, colorimetrically, 
in presence of strychnine (Wobee), 
A,, ii, 339. 

Buckwheat. See JPagopyrum /ago- 
pyrum. 

Burette, device to improve the delivery 
of (Merritt), A., ii, 171 . 

Butinen- 7 - 0 ! (Hess and Munderlob), 
A., i, 291. 

Butter, detection of „ foreign ' fat in 
(Stewart), A., ii, 463., . ' 
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Butter-fats glycerides of (Amrerger), I 
A., i, 418. 

estimation of fatty acids in (Holland 
and Buckley), A., ii, 250. 

w-Butyl chloride, action of, with o- and 
p-toluidines (Reilly and Hickin- 
bottom), T., 974. 

fcr/5.-Butyl alcohol, trfchloro-. See 
Chloretone. 

isoButylamine phospliotnngstate (Drum¬ 
mond), A., i, 386. 

4- ?i-Butylaminoazobenzene-4'-sulphonic 
acid, sodium salt (Reilly and Hick- 
inbottom), T., 111. 

a-Butylaminoglyoxylic acids, ethyl ester 
dichlorophenylhydrazones (Bulow 
and Huss), A., i, 43. 

%-Butylaniline, preparation and deriva¬ 
tives of (Reilly and Hiokinbottom), 
A., i, 10. 

fsoButyl-o- and -^-anisylhy dr azides 

(Wahl), A., i, 237. 

w-Butylarylamines (Reilly and Hickin- 
bottom), T., 974,^985. 

Butylbenzene, amino- (Reilly and 
Hiokinbottom), T., 983, 

Butyl diphenyl phosphite (Milobendzki 
and Szulgin), A., i, 495. 

0 -Butylhexane (Levene and Cretcber), 
A., i, 251. 

a-Butylhexoic acid, and its ethyl ester 

' (Levene and Cretoher), A., i, 250. 

0 -Butylhexyl iodide (Levene and 
Cretoher), A,, i, 251. 

0 -Butylhexyl alcohol (Levene and 
Cretoher), A., i, 250. 

0 -Butylhexylmalonic acid, and its ethyl 
ester (Levene and Cretoher), A., i, 
251. 

i-u-Butylindene (v. Braun), A., i, 
111 . 

8 -wButylindene (Wuest), A., i, 491. 

y-Butyloctoic acid, and its ethyl ester 
(Levene and Cretoher), A., i, 251. 

5- Butyloctyl iodide (Levene and 
Cretoher), A., i, 251. 

5-Butyloctyl alcohol (Levene and 
Cretoher), A., i, 251. 

XA-tert -Butylphenol- 3 - sulphonic acid, 
and its sodium salt (Anschutz and 
Hodenius), A., i, 425. 

for^-Bu£ylphenylene-3:4-sulphonylide 
(Anschutz and Hodenius), A., i, 
425,, 

1-isoButylpiperidine hydriodide (Powell 
and Dehn), A., i, 124. 

%-Buty 1-p-t oluidine, nitro-derivatives of 
(Reilly and Hickinbottom), T., 
985. 

%-Butyl-o- and -y?-toluidines, and their 
salts and derivatives (Reilly and 
Hickinbottom), T., 978. 


/soButylxanfchic acid, potassium salt, 
reaction of ammonium molybdate with 
(Diaz de Plaza), A., i, 249. 

Butyramideglueoside, a-liydroxy-( Fisch¬ 
er and Anger), A., i, 526. 

Butyric acid, oxidation of, with hydrogen 
. peroxide (Witzemann), A., ii, 
422. 

ethyl ester, physical properties of 
(Mathews and Faville), A., i, 

i53. 

detection and estimation of (Denig^s), 
A.,ii, 13S. 

estimation of, and its separation from 
acetic and propionic acids (Crow¬ 
ell), A., ii, 137. 

Butyric acid, halogen derivatives, rela¬ 
tive stabilities of (Simpson), A., i, 
250. 

0-hydroxy-, estimation of, in urine 
and blood (van Slyke ; van Slykb 
and Fitz), A., ii, 86. 

3-Butyryl-p-cresol, 3-a-chloro- (v, Au- 
wers and Muller), A., i, 29. 


€, 

Cabbage, fermentation of (Nelson and 
Beck), A., i, 364. 

phytosterols in the seeds of, and in 
the faiees after feeding on it (Ellis), 
A., i, 361. 

Cacodylic acid, and thio-, uranyl salts 
(Muller), A., i, 383. 

Cadaverine. See Pentamethylenedi- 
amine. 

Cadmium, allotropy of (Cohen), A., ii, 
290. 

spectrum of, in the inert gases (Collie 
and Watson), A., ii, 383. 
ionisation and resonance potentials of 
(Tate and Foote), A., ii, 94. 

Cadmium bases {cadmiumwmmmes ), salts 
of, with organic acids (Ephraim and 
Rosenberg), A., i, 390. 

Cadmium iodide, equilibrium of, with 
free iodine (van Name and Brown), 
A., ii, 28, 

selenide, formation of (Chikashige 
and Hikosaka), A., ii, 112. 

Cadmium organic compounds 
dialkyls (Krause), A., i, 157. 

Cadmium detection, estimation ' and 
separation:— 

detection of (Agrbstini), A., ii, 455, 
estimation and separation of (Carnot), 
A., ii, 133. 

Caesium chloride, double chlorides of 
' (Vermande), A,, ii, 397, 

Csesium, estimation of, in plant 'ash 
(Robinson), A., ii, 132. ■ 
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Csesium ions, effect of, on the action of 
the heart (Z wa A rdemaker), A., i, 
328. 

Caffeine, action of, on muscle (Belak), 
A., i, 89. 

Calabar bean, alkaloids of (Max and 
Michel Polonovbki), A., i, 504 ; 
(Max Polonovski), A., i, 505. 

Calcite, crystalline structure of (Becken- 
XAMr), A., ii, 9. 

from North Burgess, Ontario (Gra¬ 
ham), A,, ii, 324. 

Calcium, specific heat of (Eastman and 
Kodebush), A., ii, 149. 
metabolism. Ses Metabolism. 
Calcium arsenates (Robinson), A., ii, 
232. 

borates, anhydrous, heat of formation 
of (Griveau), A., ii, 258. 
carbonates, basic (Donate and Lang), 
A., ii, 78, 

chloride, compounds of carbamide 
with (Knoll & Co.), A., i, 528. 
hydroxide, effect of passing acetone 
vapour over heated (Freudenheim), 
A., i, 252. 

oxide (lime), equilibrium of alumina, 
silica and (Neumann), A., ii, 
441* 

effect of, on soils (Hager), A., i, 
247. ’ . 

Calcium organic compounds:— 
cyanamide, estimation of dicyano- 
diamide in (Kappen), A., ii, 20S. 
estimation of dieyanodiamide and 
urea in (Hene and van Haaeen), 
A., ii, 379, 

estimation of nitrogen in (Tuil- 
kus), A., ii, 127. 

.morphinate (Kakshit), T., 470; 

A., i, 3oQ. 

Calcium estimation: — 
estimation of, volumetrieally (Gnoss- 
feld), A., 1 ii, 83. 

estimation of, in blood (Halverson 
and Bsrgbim), A., i, 50 ; (Hal¬ 
verson, Mohler, and Bergeim), 
A., i, 51 ; (Jansen), A., ii, 174. 
estimation of, in blood-serum (Mar¬ 
riott and Howland), A., ii, 21. 
Calorimeter, thermal leakage in (White), 
A., ii, 149. 

milm/m-C&mpkmmatbmjlic acid. See 

; o-Eenchenylanic acid, 
fe&mphooeanaldehydic acid. See Alde- 
s hydcwamphoceanic acid* 

Gamj&eaaM©, acid, tsoamino-, methyl 
' ester, action of'nitrous add on (Kg yes 
■.■*, i and';S kinner), A., i. 65, 
cff-Oamphonolic arid* salts and deriva- 
; and Skis HER), A., i, 

..S§» • ; ■ ' ' - , 


; Camphor, oximino-, decomposition of, 
on heating (Sernagiotto), A., i, 117. 

Camphoraldehydic acid. See Aldehydo- 
camphoceanic acid. 

Camphoranil (Reddelien), A., i, 117. 

Camphoric acid semialdehyde. See Aide- 
hydocamphoceanic acid. 

Camphoroxime, association of, in benzene 
; (Innes), T., 482. 

a-Camphylaminoglyoxylie acid, ethyl 
ester dichlorophenylhydrazone( Bulow 
i and Huss), A., i, 43. 

Camwood, colouring matters of (O’Neill 
! and Perkin), T., 125 ; A., i, 181. 

Cancer, effect of calcium and sodium 
ions on growth of (Cramer), A., i, 559, 

Caoutchouc (■ india-rubber ), diffusion of 
gases through (Dewar), A., ii, 186. 
vulcanisation of, without sulphur 
(Bunschoten), A., i, 503. 
i Carbamic acid, preparation of esters of 
| ( Farbenfabriken vorm. F. Bayer 

& Co. ; Synthetic Patents Co.), 
j A., i, 260. 

j jp-benzylphenyl ester (Farbenfabri- 
ken vorm. F. Bayer & Co.; Syn¬ 
thetic Patents Co.), A., i, 260. 

Carbamide, synthesis of (Werner and 
Carpenter), T., 894 ; A., i, 528. 
electrochemical synthesis of (Fighter), 
A., i, 215. 

| mechanism of the synthesis of, from 
urethane (Werner), T., 622; A., i, 
3S0. 

formation of, from amines in the 
animal organism (Lqffler), A., i, 
j 242. 

■ compounds of calcium chloride with 
b (Knoll & Co), A., i, 528. 
interaction of formaldehyde and 
(Dixon), T., 238 ; A., i, 255. 
equilibrium of nitrobenzene® with 
(Kremann and Petritschek), A., 
ii, 68. 

decomposition of, on heating with acids 
and with alkalis (Werner), T., 84; 
A., i, 103. 

phosphotungstate (Drummond), A., i, 
33/« 

| estimation of, in calcium cyanamide 
(Hene and van Haaeen), A., ii, 
379. 

! See also Urea. 

i Carbamides, constitution of (Werner), 
T,, 84, 622; A., i, 103, ,380 ; (Wer¬ 
ner and Carpenter), T. } 694 ; A., 
i, 528. 

Carbamides, aromatic (Jacobs and 
Heidelberger), A., x, 68. 
preparation of (Farbenfabriken 
vorm* F. Bayer & Co*), A., i, 
113, 




INDEX OF SUBJECTS. 


ii. 563 


Calamities, tluo-. See Thiocarbamides. 

Carbomidobenzamides, and their deriva¬ 
tives (Jacobs and Heidelberger), 
A., i, 70. 

a-C&rbamidofcobutylacetie acid, injec¬ 
tion and excretion of (Rohde), A., i, 
277. 

a-Carbamidobutyric acid (West), A., i, 
311. 

p(?)-Carbamidoehloroacetylbenzylamine 
(Jacobs and Heidelberger), A., i, 
71. 

y-Carbamidophenoxyacetic acid, methyl 
ester and amide of, and their chloro- 
acetyl derivatives (Jacobs and Hei¬ 
delberger), A., i, 70. 

Carbamidophenylacetamides, and their 
cliloroacetyl derivatives (Jacobs and 
Heidelberger), A., i, 70. 

p{ ?)- Garbamidopheny 1 chloromethyl 

ketone (Jacobs and Heidelberger), 
A., i, 71. 

Carbamylbydrazinophenylacetic acid, 
and its deiivatives (Darapsky and 
Prabhakar), A., i, 507. 

Carbazole, acyl derivatives of (Copi- 
sarow), T., 816 ; A., i, 548. 

j8-X-Carbethoxypiperidyl-2-prapaldehyde 
(Hess and Eichel), A., i, 34. 

3-jB-Carbetboxyisopropyl-l-metliylcycZo- 
pentane-l-carboxylic acid. See 3- 
Carboxy»3-methykyctopent&ne-l-&0* 
butyric acid. 

Carbides, temperature of formation and 
stability range of (Ruff), A., ii, 314. 

Carbohydrates, assimilation of, by plants 
(Bokorny), A., i, 360. 
action of symbiotic bacteria on (Por- 
tier and Bierry), A., i, 358. 
metabolism of. See Metabolism, 
colour reactions of tluorene with (Gug- 
lialmelli and Delmon), A., i, 
161. 

o-Carbomethoxyanilmomethyl hypo¬ 
sulphite ( Binz, Hueter, and Golden- 
zweig), A., i, 5. 

Carbon, atomic weight of (Stahrfoss), 
A., ii, 312. 

atomic heat of (Worthing), A., ii, 
217. 

supposed fusion of (La Rosa), A., ii, 
362. 

Carbon alloys with chromium (Ruff 
and Foehr), A., ii, 399. 
with iron (Ruer and Goerens), A,, 
ii, 399. 

Carbon trichloride, preparation of 
(Isco Chemical Co.), A., ii, 230. 
action of radium Tays on (Kailan), 
A., i, 209. 

action of aniline with (Hartung), 
T.,163; A., i, 287. 


Carbon trichloride, use of, in analysis 
(J annasch and Harwood), A., ii, 
373. 

moil oxide, preparation of (Blount), 
A., ii, 165. 

reduction of sulphuric acid by (Mil- 
bauer), A., ii, 360. 
behaviour and detection of, in the 
‘‘chlorate pipette” "(Hofmann). 
A., ii, 329. 

dfoxide, equilibrium in the system : 
ferrous carbonate, water and 
(Smith), A., ii, 261. 
equilibrium in the system : zinc 
carbonate, water and (Smith), 
A., ii, 261. 

tension of, in alveolar air (Jenxi), 
A., i, 462. 

evolution of, from distilled water 
under pressure (Patten and 
Mains), A., ii, 197. 
dissolved, in distilled water, in¬ 
fluence of, in alkalimetry 
(Bruhns), A,, ii, 453. 
transport of, by solutions of sodium 
hydrogen carbonate (Buck- 
master), A., i, 355. 
reduction of, by hydrogen peroxide 
(Wisligenus), A., i, 472. 
assimilation of {Willstatter and 
Stoll), A., 1,207 ; (Waterman), 
A., i, 518. 

absorption of, by colloidal chloro¬ 
phyll (Willstatter and Stoll), 
A., i, 243. 

respiratory regulation of the, in 
blood (Henderson and Hag¬ 
gard), A., i, 201, 202. 
amount of, in urine (Denis and 
Minot), A., i, 360. 
detection of (Stafford), A., ii, 
205. 

estimation of, by Dittrich’s 
method (v. Horvath), A., ii, 
241. 

estimation of, geometrically (Mws- 
trezat), A., ii, 174. 
alveolar, estimation of (Yam ad a), 
A., i, 5U. 

estimation of, in blood (Hender¬ 
son and Prince), A., i, 136; 
(Henderson and Smith), A., ii, 
81. 

estimation of, in carbonates (Cha¬ 
pin), A., ii, 370, 

estimation of, in plant respiration 
(G UR jar), A,, ii, 82. 

Carbonic acid, preparation of-esters of 
(Far benfabriken vorm. F. 

Bayer k Co.), A., i, 260. ■ • 
rate of hydrolysis of esters (Sk$a- 
BAL), A., ii, 11. 
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Carbon 

Carbonic acid, dh’thio-, ethyl and methyl 
hydrogen esters, rate of decomposi¬ 
tion of (v. Halban and Hecht), 
A., ii, 222. 

Carbonates, normal, and acid, estima¬ 
tion of (Mestilezat), A., ii, 274. 
estimation of carbon dioxide in 
(Chapin), A,, ii, 370. 

Carbon bisulphide, equilibrium of benz¬ 
ene and (Sameshima), A., ii, 429. 
Carbon detection and estimation 
detection of, in steel, by the Eggertz 
test (Whiteley), A., ii, 130. 
estimation of, by the wet method 
(Stepp), A., ii, 274. 

Carbonation (Patten and Mains), A., 
ii, 197. 

Carbonic acid. See under Carbon. 
Carbonyl chloride, action of ammonia 
with (Werner), T., 8%; A., i, 52S. 
A T -CarbouylcarbazoIe (Copisarow), T,, 
819. 

o-Carboxy anilinoacetonitrl le (B i xz, 

Hueter, and Goldenzweio), A., i, 6. 
o-Carhoxyanilmomethyl «-hydroxybenz- 
yl hyposulphite (Binz, Hueter, and 
GOLDEXZWEIfl), A., i, 6. 
a-Carboxy-£-p-bromobeiizoyl-y-pheiiyl- 
butyrolactone (Kohler, Hill, and 
Bigelow), A., i, 73. 
3-Carboxymethyl-l-methykyc/opentaiie- 
1-carbozylic acid. See Mefchylnor- 
homocamphoric acid. 

S-Carboxy-3 -me thylcycfopent ane -1 - iso- 
butyric acid [homofetichonk acid), and 
hydroxy-, and their ethyl esters 
(Ruzicka), A,,i,23. 
3-€arbozy-3-methyl-A 5 -cyc7opentene-l- 
mhutyric acid {dehydrohonwfenchonic 
acid), ethyl ester (Ruzicka), A., i, 
23. 

Carcinoma. See Cancer. 

C&rnosine, constitution and synthesis of 
(Baumann and Ingvaldsen), A., i, 
454. 

Carotin, occurrence of, in oils and plants 
(Gill), A., i, 476, 

Carp, influence of oxygen tension on 
metabolism of (Baalbek), A., i, 512. 
Carvone, . isomerisation of, in light 
. (SeBNAGIQTTOK A., I, 444. 
conversion of, into pukgenic acid 
: : |Wallace and; -v. Rbchenberg), 
V A., i, 429. , •• , , 

{lismmmk A., i, 117. 

: ' constitution. of 
A Av t , I, ■ 444., ,, 

Sa-iein, tois&thm of (Haas). A., i, 

■, 1 , V "j V'v, ... i 

' < k of* m presence of starch 

i PcHAaoo), A., ii* 289, 


Casein, action of pancreatic enzymes on 
(Sherman and Neitn), A., i, 414. 

Caseinogen, pure, preparation of (van 
Slykk and Baker), A., i, 413. 
effect of heat on the digestibility of 
(Hammarsten), A., i, 460. 
action of pepsin and rennin on 
(Hammarsten), A., i, 459. 
from human milk (Bos worth and 
Giblin), A., i, 417, 

Catalase, preparation of, from bacteria 
(Jacoby), A., i, 517. 

Catalysis, history of (Prins), A., ii, 13. 
studies in (Lewis), T., 471 ; A., ii, 
30, 263. 

contact (Bancroft), A., ii, 13, 40, 
105 ; (Engender), A., ii, 13. 
effect of neutral salts on (Earned), 
A., ii, 436. 

Catalysts, influence of foreign sub¬ 
stances on the activity of (Paal and 
Hartmann), A., ii, 303, 357. 

Catalytic hydrogenation by colloidal 
metals (Paal and Schwarz), 
A., i, 343 ; (Boeseken and Hgf- 
stede), A., ii, 73. 
reactions (Walter), A., ii, 163. 
reduction of organic halogen com¬ 
pounds (Rosenmund and 
Zetzsche), A., i, 339. 
of aromatic compounds with 
platinum (Willstatter and 
Jaquet), A., i, 391. 

Catechol in the bark of trees (v, Lipp- 
MANN), A., i, 246. 

compounds of cobalt salts with 
(Weinland and Dottinger), 
A., i, 298. 

Catechol-boric acid, salts of (Boeseken, 
Obreen, and van Haeften), A., i, 
219. 

Celestite from Galicia (Ereutz), A., ii, 
79. 

Cell or Cells, electrochemical, potential, 
of (Fales and Yosburgh), A., ii, 
424. 

lead standard (Henderson and 
Stegeman), a'., ii, 54. 
permanganate (Warrington), A., 
ii, 97. 

Cell or Cells, photochemical, containing 
complex cyanides (Iimori), A., ii, 
256.' 

Cell or Cells, physiological, permeability 
of (Brooks), A., i, 471 ; (Oster- 
hout), A., i, 471, 472. 
penetration of, by acids (Croziee), 
A., i, 279. 

.physical chemistry of the membranes 
^ of (Berczeller), A., i, 140. 
living*,; .diffusion 1 ■ of ' electrolytes 
through' (Loeb), A., i, 51* 
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Cellulose, constitution of (Sarasin), 
A., i, 375. 

structure and hydrolysis of (Cun¬ 
ningham), T., 173; A., i, 214. 
distillation of, in a vacuum (Pictet 
and Sarasin), A. } i, 59. 
esparto, constitution and reactions of 
(Cross and Be van), T., 182; 
A., i, 214. 

Cement, Portland, composition of 
(Neumann), A., ii, 441. 

Cephaeline, derivatives of (Walters, 
Baker, and Koch), A., i, 92. 
preparation of ethers of (Farbwerke 
vorm.Meister, Lucius, and Prun¬ 
ing), A., i, 267. 

Cereals, mefchylpentosans in (Oshima 
and Kondo), A., i, 419. 

Cerium: — 

Ceric oxychloride (Arnold), A., ii, 
314. 

Cerous chloride, electrolysis of 
(Arnold), A., ii, 314. 
hydroxide (Damiens), A., ii, 442. 
Cerium organic compounds :— 

Cerium salts obtained from drying 
oils (Morrell), T., Ill; A., i, 
98. 

OetorMnus maximus (basking-shark), 
constituents of oil of (Tsujimoto), 
A., i, 89, 

Cevadine. See Yeratrine. 

Chalcedony mistaken for glockerite 
(Wherry and Glenn), A., ii, 117. 
Chalkones. See Phenyl styryl ketones. 
Chalmersite from Prince of Wales 
Sound, Alaska (Johnson), A., ii, 
117. 

Charcoal, absorption of gold chloride by 
(Koch.), A., ii, 186. 

Chart, triple parallel alignment, for the 
graphical interpolation of tabulated 
data (Deming), A., ii, 41. 

Chebulic acid, structure and reactions of 
(Fischer and Bergmann), A., i, 
225, 

Chemical constitution and spectro¬ 
chemistry of tautomeric com¬ 
pounds (v. Auwers), A., ii, 
381. 

and rotatory power of optically 
active compounds (Clough), 
T», 526 ; A., ii, 255. 
and colour (Kehrmann), A., i, 311; 
(Kehrmann and Sandoz), A., ii, 
418. 

relation between physiological 
action and (Pyman), A., i, 90. 
reactions at high temperatures 
: (Lewis), A., ii, 30. 

Chemistry, pure and applied, future of 
(Pope), T., 289. 

' cxiv. ii 


Chemistry, progress of, during the past 
hundred years (Wells and Foote), 

A., ii, 307. 

Chicory, degradation of innlin in the 
root of (Geslin and Wolff), A., L 
246. 

Chlorene (Dziewonski and Suknarqw- 
SKI), A., i, 296. 

Chloretone {tvichloro-tevt.-lutyl alcohol ), 
detection of (Aldrich), A., ii, 245. ' 

Chlorine, action of light on mixtures of 
hydrogen and (Padoa and Buti- 
roni), A., ii, 345. 
action of, on the alkali iodides (Rae), 
T., 8S0. 

Hydrochloric acid, free energy of, in 
aqueous solution (Noyes and 
Ellis), A., ii, 27. 
adsorption of, by hide-powder 
(Kubelka), A., ii, 390. 
detection^&nd estimation of small 
quantities of (Entat), A., ii, 
124. 

detection and estimation of, in 
presence of bromic and iodic 
acids (Pd rootti) , A., ii, 451. 
estimation of, gravimetrically, as 
ammonium chloride (Yxllxers), 
A., ii, 332. 

estimation of, in gastric juice 
(Kelling ; JDelort and Roche), 
A., ii, 450. 

Chlorides, estimation of, iodometric- 
ally (McCracken and Walsh), 
A., ii, 81. 

estimation of, volumetrieally 
(Kolthoff), A., ii, 124 ; 
(Yotouek), A., ii, 238. 
estimation of, in presence of 
bromides and iodides (Winkler), 
A., il, 237. 

estimation of, in blood' (Dugardin), 
A., ii, 172. 

estimation of, in blood plasma 
(Rappleye), A., ii, 404. 

Chlorates, estimation of, in presence 
of hypochlorites (Rupp), A., ii, 
125; (Kolthoff), A., ii, 451. 
estimation of, by Bunsen’s method 
(Hupp), A., ii, 369. 

Hypochlorous add, action of mesityl 
oxide with (Slawinski), A., i, 
481. 

esters of, action of sodium arsenite 
and of a mixture of potassium 
cyanide and hydrosulphide on 
(Gutmann), A., i, 98. 
Hypochlorites, stability of solutions of 
(Kolthoff), A., ii, 438. 
estimation of, in presence of 
chlorates (Rupp), A., ii, 125; 
(Kolthoef), A., ii, 451. • 

28 
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Chlorine detection and estimation:— 
detection of, in iodine (Pinkhof), 
A.,ii, 17*2. 

estimation of, volumetrieallv (Yoto- 
&Bk), A., ii, 272. 

estimation of, in presence of silicates 
(Bxojhns;, A., ii, 303. 
estimation of, in rain and snow 
(Peck), A., i, 90- 

estimatiou of, in gastric juice (Georges 
and Fabke), A., ii, *272. 
estimation of, in gastric juice, blood, 
and milk (SutOT and Joiiet), A., ii, 
237. 

estimation of, in urine (Yotocek), 
A., ii, 330. 

Chloroform, preparation of (Utheim), 
A., i, 521. 

from ethvl alcohol (Ukita), A., i, 
333. , 

action of ultra-violet "ight and of 
radium rays on (Kailas), A., i, 206 . 
CMorohydrins, formation of (Smith), 
A., i, 371. 

Chlorophyll, colloidal, absorption of 
carbon dioxide by (Willstatter and 
Stoll), A. t i, 243. 

Chlorotungstites. See under Tungsten. 
jS-Cholestahol, derivatives of (Ellis and 
Gardner), A., i, 343. 

Cholesterol, nephelometric value of 
(Csonka), A., ii, 277. 
oxidation of, with nitric acid (Win- 
BAXTs), A., i, 500. 

in animal organs (Lifschetz), A., i, 
51. 

and its esters in blood (Knttdson), A., 

i, 136. 

amount of, in blood (McCeudben and 
Sargent), A., i, 275. 
in milk (Denis and Minot), A., i, 
501. 

estimation of (Lifschutz), A., ii, 179; 

(W in daps), A., ii, 336. 
estimation of, in blood (East, Myers, 
and Wardell), A., ii, 245. 
estimation of, in blood serum (Bern- 
hard), A., ii, 336. 

estimation of, color!metrically, in 
Hood (Myers and Wardell), A., 

ii, 461. 

Choline phosphotnngsfate (Drummond), 
A., X 337. 

detection of, microchemically 
(Schoorl)* A., ii, 251. 

acid (Levene), A., i, 

53K 

Chiriaiic acid. ■ See under Chromium. 
'©tocanithiceyEmc acid, and its salts 
; ., (ScagueIarini), A,, i, 533., 

;' passivity of, (Aten), A., ii, 

m, 290, 1 ; 


Chromium alloys, with carbon (Buff 
and Foehr), A., ii, 399. 

Chromic acid, rate of solution of silver 
in (van Name and Hill), A., ii, 
!04. 

oxidation of organic compounds 
with (Win baits), A., ii, 22. 
Chromates, estimation of, gravimetri- 
cally (Winkler), A., ii, 176. 
Bichromates, estimation of, gravi¬ 
metrical ly (Winkler), A., ii, 176. 
Chromyl chloride, action of, on phos¬ 
phorus haloids (Fry and Don¬ 
nelly), A., ii, 167. 

Chromium estimation:— 
estimation of (Schorlemmer), A., ii, 
243. 

estimation of, ioclometrically, in 
presence of iron and organic matter 
(Lauffmann), A., ii, 459. 
estimation of, in presence of iron 
(Schorlemmer), A., ii, 372. 

Ghromium electrode. See Electrode. 

Chromones. See y- Benzopyrenes. 

Chromophores, saturation of (Kattff- 
mann), A., i, 112. 

Chymosin, See Rennin. 

Cinchona alkaloids (Babe and Kindler), 
A., i, 303. 

detection of (Wherry and Yangv- 
sky), A., ii, 339. 

Cinchcnic acids, synthesis of (Kauf- 
mann), A., i, 187. 

Cinchonine, isomerides and derivatives 
of (L£geii), A., i, 182. 
and its isomerides, action of hydro- 
bromic acid on (Linger), A., i, 
121 . 

action of hydriodic acid on (Linger), 
A., i, 232. 

Cinchonine, a-hydroxy-, constitution of 
(LEger), A., i, 304. 

Cinchoniretine (Linger), A., i, 121. 

a* and jS-Cinenie acids, and their salts 
(Bupe and Blechsghmidt), A., i, 
58. 

Cineole as a cryoscopic solvent (Fawsitt 
and Fischer), A., ii, 257. 

Cinnamic acid, association of, in benzene 
(Innks), T., 431. 

preparation of double acids from (be 
Jong), A., i, 432. 

Cinnamic acid, bromonitro-, and ehloro- 
nitro-derivatives, and their deriva¬ 
tives (Reich, Agamirian, Koeh- 
ler, Qajkowski, and Lubeck), A., 
i, 262. 

2:6-d£ohloro- (Beich, Salzmann, and 
Kawa), A., i, 15. 

o-, and p-nitro-, ammonium salts 
(MoMaster and Wright). A., i, 
203 , : ' * 
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Cinnamoyi-a-bromowovalerylamide, and j 
its dibromide (Perelstein and 
Biinoi), A., i, 166, 

jS-Ciimamoyl-a-pbenyletliylpliosplioiiie 
acid (Conant), A,, i, 75. 
a-Cinnamoyhsosuccinic acid, ethyl ester 
(Meyer arid Ludeub), A., i, 451. ' 
Cinnamoylisovalerylamide and its di- 
bromicle (pEltELSTEIN and BijRGI), 

A., i, 166. 

Cinnamyldimethylamme, and its picrate 
(v. Braun and Kohler), A., i, 163. 
Cinnamylidene-p-anisidine (Senier and 
Gallagher), T. } 31. 

Cinnamylidenebr omoanilines (S enxer 

and Gallagher), T., 30. 
Cmnamylidene-4-bromo~2-iodoaiiiline 
(Dains, Yaughan, and Janney), A., 
i, 340. 

CinnamylidenechXoroanilmes (Senier 
and Gallagher), T., 30. 
Cmnamylidenenitro-^-cunxidins (Senier 
and Gallagher), T., 32. 
Cinnamylidenenitrotolnidines (Senier 
and Gallagher), T., 31. 
Cinnamylidene-j3-phenetidine {Senier 
and Gallagher), T., 32. 
Ciimamylidene-27-xylidin© (Senier and 
Gallagher), T., 32. 
Cinnamyltrimethylaminonium bromide 
(v. Braun and Kohler), A., i, 163. 
Citral, liydrosulphonic derivatives of 
(Romeo), A., i, 265. 
estimation of (Parker and Hiltner), 
A., ii, 377. 

Citric acid in milk, effect of heat on, 
and its estimation (Sommer and 
Hart), A., i, 465. 

ammonium salt, preparation of solu¬ 
tions of (Shuey), A., ii, 20. 
ethyl esters, hydrolysis of (Pinnow), 
A., ii, 103, 394 ; (Meyer), A., ii, 
223. 

ethyl hydrogen esters, and tlxeir 
metallic salts (Wolfrum and Pin¬ 
now), A., i, 372. 

detection of (Broeksmit), A., ii, 22. 

• detection of, in urine (Amberg and 
McClure), A., i, 141. 

Citrus demmana (American grape-fruit), 
constituents of (Zoller)* A., i, 332. 
■Coal, constitution of (Stores and 
Wheeler), A., ii, 270. 
oxidisable constituents of (Graham 
and Hill), A., ii, 197. 
oxidation and ignition of (Wheeler), 
T., 945. 

Coal tar, pyridine bases from (Eckert 
and Lori a), A., i, 79- 
Coal tar oil, dimethylnaphtlialenes from 
(Gesellschaft fur Tberyerwert- 
ung), A., i, 105. 


Cobalt bases (cohaltammines) (Werner 
and Karrer), A., ii, 318. 
salts of, with organic acids (Ephraim 
and Rosenberg), A., i, 390. 
Becamminedicobalt salts, dinitroso- 
(Werner and Karrer), A., ii, 
318. 

Pentamminecobalt salts, nitroso- 
(Werner and Karrer), A., ii, 
318. 

Cobalt potassium and sodium carbon¬ 
ates (Applebey and Lane), T., 
611; A., ii, 313. 

hydroxide, solubility of, in water 
(Almkvist), A., ii, 320. 

Cobalt organic compounds (Werner), 
A*., i, 375; (Werner and Maxis- 
sen), A., i, 379. 

with catechol (Weinland and Dot- 
tinger), A., i, 298. 
with diethylenediamine (Jaeger and 
Kahn), A., i, 8. 

Cobalt-hexammine salts (Ephraim 
and Rosenberg), A., ii, 116. 
Biamminodinitro-oxalatocobalt salts 
(Shibata and Maruki), A., i, 99. 

Cobalt estimation and separation:— 
estimation of, colorimetrieally (Jones), 
A., ii, 410. 

estimation and separation of (Car¬ 
not), A., ii, 133. 

£-Coeaic acid, structure of (de Jong), 
A., i, 172. 

Cocaine, conversion of, into new physio¬ 
logically active substances (y. Braun 
and Muller), A., i, 233. 

Cocaine alkaloids, preparation of deriva¬ 
tives of (Chemische Werke Gebn- 
zach), A., i, 121. 

Codeine, potassium and sodium deriva¬ 
tives (Rakshit), T., 466 ; A., i, 
350. 

Colamine. See Ethyl alcohol, amino-. 

Colerainite (Poitevin and Graham), 
A., ii, 325. 

Collodion membranes. See Membranes. 

Colloids, optical properties of (Lip- 
schitz), A., ii, 181. 
stability of (Kruyt), A., ii, 289. 
diffusion of salts into (Tadokoro), A., 
ii, 432. 

soluble ” and c< insoluble ** (Herz- 
feld and Klinger), A., ii, 855. 
absorption of water by (Henderson 
and Cohn; Fischer; Hinder- 
son), A., i, 316. 

swelling of, in cells,, and its influence 
on the form of tissues (Seek), A., x, 
278. 

chemistry of, in relation to the healing 
of wounds (y. Gaza), A., i, 514. 

Colloidal membranes* See Membranes. 
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Colloidal metals, catalytic hydrogenation 
by (Paal and Schwarz), A., i, 343 ; 
(Boeseken and Hofstede), A,, ii, 
73. 

particles, charge and dimensions of 
(v. Hevesy), A., ii, 52, 53. 
determination of the charge on, by 
capillarity (Thomas and Gauardj, 
A., ii, 53. 

solutions, anisotropic (Rexnders), A., 
ii, 101. 

colour and dispersity of (Berczel- 
lee\ A., ii, 100*; (Kiechhof), 
A., ii, 300. 

kinetics of the formation and floeeu- 
lation of (Bbbczellek), A., ii, 
101 . 

osmosis and ultra-filtration of (0.$T- 
wald), A., ii, 391. 
coagulation and attraction of parti¬ 
cles in ( Zsigmondy), aI, ii, 
101 . 

systems, time reactions in (Yqrland- 
ER)s A., ii, 301. 

Colophony, colloidal nature of (Paul), 
A., i, 25, 120. 

Colorimeter, new (Bock and Benedict), 
A., ii, 367. 

Colour and chemical constitution (Kehr- 
mann), A., i, 311; (Kehrmann 
and Saniioz), A., ii, 418. 
and dispersity of colloidal solutions 
(Berczeller), A,, ii, 100 ; (Kieoh- 
hof), A., ii, 300. 

of inorganic compounds, in relation to 
their structure (v. Bichowsky), A., 
ii, 142. 

Coloured solutions, volumetric analysis 
of (Tingle), A., ii, 236. 

Colouring matters, theories of the action 
of (Karbeu), A., ii, 431. 
formation of adsorption compounds by 
(Haller), A., ii, 259. 
adsorption of, and of bacteria (Bech- 
hold), A., 1, 516. 

jellies formed by (Haller), A., ii, 
189. 

therapeutic action of (Baudisch and 
Klaus), A., i, 53. 

development of colours on plant fibres 
after tl motivation of (Aktien 
Grseixbchaft fl t r Anilxn-Fabri- 
ratiqn), a., i, 315. 
of the second order (Piccard, Khar- 
A8CH, and Fleck), A., i, 385. 
of dye-woods (O’Neill and Perkin), 

, T. y 125; A„, i, 181. 
'yellowish-brown vat, preparation of 
1 ' (Synthetic Patents . Co.), A., i, 

; Sm.sIso:— 

" ^ .. i i , ; 


Colouring matters. See also ;— 

Ha; min. 

Hemoglobin. 

Helieoluscin. 

Helicorubin. 

Santalin. 

Urobilinogen. 

Columbium, line spectrum of (de Gra- 
mont), A., ii, 90. 

Combustion of organic compounds (Le- 
VENE and Bieber), A., ii, 130. 
fractional, of gases (Bancroft), A., 
ii, 13. 

Conductivity water. See tinder Water. 

Conhydrine, constitution of (Hess and 
JSichel), A., i, 34. 

Convolvulin, biological action of (Hein¬ 
rich), A., i, 467. 

Copper, deposition of an artificial patina 
on (Giiotian), A., ii, 233. 

Copper alloys with gold, resistance of, 
to chemical reagents (Tammann), 
A., ii, 445. 

with gold and silver, resistance of, to 
chemical reagents.(T ammann), A., 
ii, 447. 

with, nickel, potential of (Gordon and 
Smith), A., ii, 183. 
with zinc, effect of small quantities 
of cadmium on (Guillet), A., ii, 
199. 

Copper salts, transmission of oxygen by 
(Justin-Mueller), A., ii, 360. 
i Copper carbonates, basic (Dunnicliff 
1 and Lal), T. } 718; A., ii, 398. 
sodium carbonate (Apflebry and 
Lane), T., 610; A., ii, 313. 
chloride, equilibrium of lithium chlor¬ 
ide, water and (Schreinemakers 
and Xoohduyn), A., ii, 113. 
oxide, estimation of, in ores con¬ 
taining sulphur (Maier), A., ii, 175. 
sulphide, estimation of, in ores 
(Maier), A., ii, 175. 

Cupric bromide, aramoniacal com¬ 
pounds of mercury bromide and 
(Anderlini), A., ii, 44. 

Cuprous chloride, action of sodium 
carbonate with, in solid form (Park¬ 
er), T., 405 ; A., ii, 222. 

Copper organic compounds 
dicyanodiamide, and its use in analysis 
(Grossmann and Mannheim), A., 
ii, 175. 

Copper detection, estimation, and sepa¬ 
ration :— 

detection of, in small quantities (Saul 
and Crawford), A., ii, 408. 
detection of, with hsematoxylin (Re- 
eello-Alves and Benedicenti), 
A,, ii, 276. 

estimation of (Morn), A., ii, 83, 
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Copper detection, estimation, and sepa¬ 
ration :— 

estimation of, as oxide after precipita¬ 
tion as thiocyanate (Fenner and 
Forschmann), A., ii, 242. 
estimation of, ioclometrically (Kolt- 
hoff), A., ii, 456. 

estimation of, volume trieally (Apple- 
bey and Lane; Beuhns), A., ii, 
276. 

estimation of, in presence of iron 
(Ley), A., ii, 21. 

estimation of, graviinefcricaUv, and its 
separation from mercury (Votocek 
and Pazouhek), A., ii, 455. 
estimation of bismuth in (Mother- 
well), A., ii, 136. 

estimation and separation of, from 
arsenic (Carnot), A., ii, 133. 
separation of molybdenum and 
(Hoepfner and Binder)? A., ii, 
372. . 

Copper electrode. See under Electrode. 

Copper pyrites, crystal structure of (Bur¬ 
dick and Ellis), A., ii, 46. 

Coprosterol, estimation of, in fames 
(Myers and Waiidell), A., ii, 461. 

Cornuite (Rogers), A., ii, 122. 

Corona discharge, chemical reactions in 
the (Anderegg), A., ii, 42. 

Corpses, estimation of arsenic in (Fuh- 
ner), A., ii, 240. 

Cotarnine, sodium derivative (Rakshit), 
T., 469; A., i, 350. 

Cotton seed, toxic principle of (Car- 
ruth), A., i, 266 ; (Withers and 
Carruth), A., i, 327. 

Cotton plant, chemistry of (Viehoyer, 
Chernoff, and Johns; Stanford 
and Viehover), A., i, 367. 

Coumaranones, hydroxy-, preparation 
of, and their derivatives (Sonn), A., i, 
31. 

Coumarin, action of sunlight on (de 
Jong), A., i, 303. 

Coumarins, hydroxy-, preparation of 
(Sonn), A., i, 31. * 

Coumarin-3-carboxylic acid, methyl 
ester (Widman), A., i, 348. 

Coixmarin-8(or 6)-carhoxylic acid, 
4:5:7-Mhydroxy-, ethyl ester, deriv¬ 
atives of (Sonn), A., i, 33. 

Creatine, . origin of (Baumann and 
Hines), A., i, 417, 

formation and excretion of (Thomp¬ 
son), A., i, 142. 

oxidation of (Baumann and Ing- 
valdsrn), A., i, 423. 
in blood (Eeigl), A., i, 357. ^ $ 

amount and distribution of, in human 
blood (Hunter and Campbell), 
Jl, i, 137. 


Creatine in muscle in degeneration 
(Cathcart, Henderson, and 
Paton), A., i, 279, 
excretion of, in ruminants (Ore), A., 

i, 561. 

in mine, origin of (Rose, Dimmitt, 
and Bartlett), A., i, 361, 
estimation of, in blood (Feigl), 
A., i, 202; (Greenwald and Mc¬ 
Guire), A., ii, 251; (Denis), A., 

ii, 414. 

estimation of, colorixnetrieally, in 
blood (Hunter and Campbell), 
A., ii, 22. 

Creatinine, effect of arginine on the 
secretion of (Thompson), A., i, 88. 
in blood (Feigl), A., i, 357. 
amount and distribution of, in human 
blood (Hunter and Campbell), 
A., i, 137. 

in urine, origin of (Rose, Dimmitt, 
and Bartlett), A., i, 361. 
estimation of, in blood (Feigl), A., i, 
202 ; (Greenwald and McGuire), 
A., ii, 251 ; (Chertkov), A., ii, 
380; (Denis), A., ii, 414. 
estimation of, colorimetric-ally, in 
blood (Hunter and Campbell), 
A., ii, 22. 

jp-Cresoi, 3-nitro-, action of sulphuric 
acid on (Pauly and Will), A., i, 
525. 

0 -, ?/i-, and p-Cresols, freezing points of 
mixtures of phenol and (Dawson 
and Mountford), T., 923. 
freezing-point and boiling-point curves 
of mixtures of phenol and (Fox and 
Barker), A., i, 427. 
compounds of pyridine with (Skirrow 
and Bxnmgre), A., i, 547. 
estimation of, in mixtures with phenol 
(Dawson and Mountford), T., 935. 
separation of (Darzens), A., i, 260. 

Cresylic acid, commercial, estimation of 
phenol in (Fox and Barker), A,„ ii, 
374. 

Cristobalite, melting-point of (Ferguson 
and Merwin), A., ii, 362. 

Crops, action of sulphur on (Shedd), 
A., i, 96. 

Crotonaldehyde, formation of, from acet¬ 
aldehyde (Sabatier and Gaudion), 
A., i/251. 

Orotonic acid, £-amino-, ethyl ester, 
action of ethyl oxalate on, in "presence 
of potassium ethoxide (Wislicenus 
and Schollkopf), A., i, 157. 

Crowberry. See Empetru-m nigrum . 1 1 

Cryoscopy, new apparatus for (Oddo), 
A., ii, 352, 

Crystalloluminescence (Weiser), A,, ii, 

419. 
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Crystals, structure of, shown by soap j 
bubbles (Marshall), A.,.ii, 37. ; 

complex, structure of (Niggli), A., ii, i 
315. I 

action of light on (Weigert), A., ii, ! 

344. # I 

relation between the optical and j 
geometric constants of (Wherry), | 
A., ii, 259. ^ | 

formation of, in gris {Holmes}, A., ii, ; 

O T 

O < . j 

development of (Marcelin), A., ii, | 
4 S3. 

isomorplions mixtures of (G ALBERT), 
A., ii, 393. 

liquid (Ceaudhari), A., ii, 300. 
double, refraction and optical 
activity of (Stumpf), A., ii, 
209. 

polymorphism of (G albert), A., ii, 
142. 

mixed, optical properties of (Tam- 
MANN), a., ii, 209. 

Crystal-violet, synthesis of (Karreb), 
A., i, 40. 

Cumene, ay-tf/hydroxy-. See j8-Phenyl- 
trim ethylene glycol, 

Gupferroa. See Phenylhydroxylaminc, 
uttroso-, ammonium salt. 

Cyanamide, preparation of (Osterbeeg 
and Kendall), A., i, 104.. 

Cyanogen, free energy of formation of j 
(Lewes and Keyes j, A., ii, 153. 
Cyanogen derivatives, fluorescence of 
(Kauffmans), A., i, 113. 
reactions of (Maori), A., i, 532. 
iodide, free energy of dissociation of 
(Lewis and Keyes), A., ii, 153. 
Hydrocyanic acid, free energy of form¬ 
ation of (Lewis and Brighton), 
A,, ii, 153. 

decomposition of solutions of (Lew- 
cock), A., i, 3$2. 

toxic action of, on plants (B bench* ! 
ley), A., i, 95. 

sodium salt, hydrolysis of {Worley : 

and Browne), A., i, 60. 
detection and estimation of small 
quantities of (Kolthotf), A., ii, 
138. 

Cyanides, estimation of, vohimetrically 
(VgtoCek), A., ii, 238, 
estimation of the metal in, by means 
of sodium paiutungstate (Kuzi- 
■rian j. A., ii, 82, 

Cyanic add, metallic safe, hydrolysis 
; of (Weknbr^T., 84 ; A., i, 108. 
Cyanogen, estimation of, volumetrically 
(Totocek), A.,, 11, 272, 

' Cyanohydriia, action of, on bacteria 
-awt m smufme s. (Jacoby)* A., i, ■ 


Cyanurie acid, preparation of, from uric 
acid (Tenable and Moore), A., i, 
104. * 

identity of tetracarbimide with (Wal¬ 
ters and Wise), A., i. 60. 

Cyclic compounds, spectrochemistry of 
(v. Aywers), A., ii, 343. 
stability of (Boeseken, de Groot, 
and Gampagne), A.,i, 33S. 
with bridged linkings, nomenclature of 
(Bredt and Sayelsbeeg), A., i,3S3. 

Cymene, action of aluminium chloride 
with (Sctioecer), A., i, 61. 
nitration of (Andrews), A., i, 339. 
detection of (Schorger), A., i, 257. 

p-Cymenesulphonic acid, preparation of 
j (Kheinische Campher-Fabrik), A., 
i, 295. 

Cytidine-phosphoric acid and its brucine 
salt (Leyene), A., i, 130; (Thann- 
HAtrsER and Dorfmuller), A., i, 
317. 

B. 

Becacyclene {trinaph&ftylencbenzr.no}, 
preparation of (Dziewonski and Suk- 
NAROWSKI), A., 2, 296. 

Becammiiie&icobalt salts. See under 
Cobalt. 

Decanting (Tillisch), A., ii, 368. 

Bedimethylpiperidine. See Dimethyl- 
araino-Aa-pentene. 

Dehydrobetulene (Semmler, Jonas, and 
Richter), A., i, 301. 

Behydrohomofenchonic acid. See 3- 
Carboxy-8-methyl-A 5 -eye£opentene~X* 
fsubutyric acid. 

Dehydxohomonorcamphoric acid, methyl 
ethyl ester, and cyano-, ethyl ester 
(Hintikka and Kompfa), A., i, 543. 

Behydromowric acid, hydroxy-, and 
nitro-, and their derivatives (Spiegel 
and Meyer), A., i, 302. 

Density of molten substances, pykno- 
meter for determining (v. Auwers), 
A., ii, 342. 

Beoxy-?i- and -wo-santalin, and their 
acetyl derivatives (O’Neill and Per- 

: kin), T.,130; A.,i, 182. 

Dextrose {^-glucose; grape-sugar), action 
of alkalis on (Waterman), A., i, 
101,154, ■ ■ 

decomposition of, by Bacillus c-oli com¬ 
munis (Grey), A., i, 143, 144. 
in lymph and blood (Hendrix and 
Sweet), A., i, 137. 
amount of, in blood (McCrudden and 
.Sargent), A., i, 275. 
excretion of, after injection of glycine 
and, its derivatives (Greenwald), 
A., i, 513. 
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Dextrose (d -glucose; grape-sugar), esti¬ 
mation of 5 colorimetncally (Addls 
and Shevky), A., ii, 247, 336, 337. 
estimation of, with sodium hypoiodite 
(WiLLSTATTEit and Sohudel), A., 
ii, 337. 

estimation of, in blood (Benedict), 
A., ii, 247. 

estimation of, in urine (Gurtov ; 
Mayer), A., ii, 85; (Folin and 
McElleot), A., ii, 207 ; (Hugen- 
holtz ; Benedict and Oster- 
berg), A., ii, 24G. 

estimation of, in urine, colorimetric- 
ally (Isaacson), A., ii, 246. 
estimation of, in urine, polarimetric- 
ally (FitERicns and Mannheim), 
A., ii, 246, 

Diabetes {glycosuria), production of, by 
zinc salts (Salant and Wise), A., 
i, 326. 

rate of dialysis of the sugar in blood in 
(Kleiner), A., i, 356. 
acetone substances in blood in (IvEN- 
naway), A., i, 357. 
carbohydrate metabolism in (McGui- 
gan), A., i, 358. 

Biacetaldehyde, dfthio-, di-^-nitrophen- 
ylhydrazone (Curtius and Kyria- 
cou). A., i, 47. 

3;5-Diacetoxy-4-hy&roxybenzoic acid 
(Fischer, Bergmann, and Lip- 
schitz), A., i, 173. 

3;5*Diacetoxy-4-methoxybenzoic acid, 
methyl ester (Fischer, Bergmann, 
and Lipschitz), A., i, 173. 

5:6»Diacetoxynaphthalene, bromohydr- 
oxy- and hydroxy- (Wheeler and 
Edwards), A., i, 76. 

5:6-Diacetoxy-o-phenylenesulphonylide 
(Anschutz and Hodenius), A., i, 
425. 

Biacetyl. See Dimethyl diketone. 

Diacetyl-4-chloro-2-nitrophenylthi0l- 
methane (Zincke and Baeumer), A., 
i, 538. 

3:5-Diacetyl-2:6-dimethyX-4-ammometli- 
ylpyridine, anhydride of (Denary), 
A., i, 351. 

3:5-Biacetyl-2:6-&imethyI-4-chlorQmeth- 
yl-1:4-diliydropyridine (Benahy), A., 
i, 351. 

3:5-Diaeetyl-2:6-dimethyX-4-chlorometh» 
ylpyridine (Senary), A., i, 351. 

3;5-DiacetyXgallic acid. Bee 3:5-Diaeet- 
oxy-4-hydroxy benzoic acid. 

Biacetylphenylhy droxylamine { Bam¬ 

berger), A., i, 342. 

Dialkyl phosphites, tautoraerism and 
alkylation of (Milobendzki and 
■Knoll), A., i, 522; (Milobendzki), 
A., i, 523. 


Dialkyl phosphites, action of water on 
(Milobendzki and Sachxowski), A., 

1 478. 

4-Biallylaminb-l-phenyl-2:3-dimethyl- 
5*pyrazolone, preparation of (Society 
of Chemical Industry in Basle), 

A., i, 450. 

Biallylbarbituric acid, compounds of 
morphine alkaloids with (Society of 
Chemical Industry in Basle), A., 
i, 271. 

Biallylborneol (Haller and Louyrier), 
A., i, 397. 

Diallylcampholamide (Haller and Lou- 
VRIER), A., i, 397. 

Diallylcamphor (Haller and Lou- 
yr[er) A., i, 397. 

Dialysis, apparatus for (Thoms), A., ii, 
99. 

preparation of collodion membranes 
for (Farmer), A., ii, 63. 

Diamines, , action of 7 -lactones with 
(BistrzYcki and Schmutz), A., i, 
452. 

Diamond, crystalline structure of 
(Adams), A., ii, 197. 

Diamyl ether, e-chloro- (v. Braun and 
Kohler), A., i, 164. 

Dianilinocfo'chlorophthalanil (Pratt and 
Perkins), A., i, 168. 

3:9-Dianilinophenazoxonium hydro¬ 
chloride, and its absorption spectra 
(Kehrmann and Sandoz), A., i, 
126. 

3:6-Dianilinophthalanil, 4:5-dfzchloro- 
(Pratt and Perkins), A., i, 171. 

Diantipyryl selenides (Farbwerke 
vorm. Meister, Lucius, & Bruning), 
A., i, 218; (y, Konek and Schleif- 
ek); A., i, 407. 

1 :lLDianthra<pxinonyI, 2:2'-d/amino- 
(Sciioll and Dischenbqrfer), A., i, 
308. 

Diastase, action of, on starch. (Bbrc- 
zeller). A., i, 131. 
effect of oxidising and reducing agents 
on the action of ( Bercz eller and 
Fodor), A., i, 132. 

Biatomite from Madagascar (Lacroix), 
A., ii, 324. 

a-Diazo-B-p-hydroxyphenylpropionie 
acid, ethyl ester (Curtius and Don* 
belt), A., i, 46. 

Biasoimide ring, analogous behaviour of 
the diazomethane ring and (Oliveri- 
M and ala), A., I, 551. 

Diazomethane, action' of, on lisemin 
(Kuster, Geering, and Kusch), A., 
i, 199. 

Diazomethane ring, analogous behaviour 
of the diazoimide ring and (Oliveri- 
Manbala), A., i, 551. 
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Diazonium compounds, mechanism of j 
coupling reactions of (Dluroth, i 
Leichtlin, and Friedemann), A., i, 
128. 

BibenzaldehydesiilpliQxylie acid (Binz), 
A., i, 291. 

1:2:5:6-Bibenzanthraceiie,and its picrate ! 
(Weitzenbock and Klingler), A., 
i, 494. 

1:2:5: S-Dibensanthraquinone (Weitz- 
en bock and Klinglrk), A., i, 494. 

3:4:8 rO-Bibenzopyrene, attempt to syn¬ 
thesise (Weitzexbock), A., i, 493. 

ajS-Bibenzoyl-a-acetyletliaiie (Bob- 
FORSs), A., i. 229. 

Bibenzoylacetylfruetoseacetone, and di- 
pAjimiio- (Fischer and Noth), A., i, 
227. 

Bibenzoylacetylglueoseacetone (Fisch¬ 
er and Noth), A., i, 226. 

Bibensoylcystine, esters and hydrazide 
of, and their derivatives (Curtius and 
Kymacou), A., i, 46. 

8:5-Bibenzoyi-2;8'dimetliyl-4‘Cliloro- 
methyl' 1:4-&ikydropyridine, and its 
nitre-derivative (Ben ary 5, A., i, 351. 

l:2:4:3-BibsB.zoylene-l^:5:6-tetrahydro- 
pyrazine (Bisthzycki and Schmutz), 
A., i, 454. 

Bibenzoylglucose (Fischer and Noth), 
A., i* 227. 

Bibenzoylme thane, 2:4:6:2':4h6'-fea - 
hydroxy- (Bonn), A., i, 31, 

ojS-Bibenzoyloxysnccinonitrile (xIloy 
and Rabaxjt), A., i, 224. 

Bibenzaylfcri’p-bromofceazoylglucose 
(Fischer and Noth), A., i, 227. 

Bibenzoyltri-3:4:5-trimethoxybenzoyI- 
glueose, rfi-js-bromo- (Fischer and 
Bergmann), A., i, 225, 

3:4:5:B-Bifoenzphenanthrene {Weitzen- 
Bi»CK and Klikgler), A., i, 494. 

Bibenzyl. See' s-Diphenylethane. 

Bibenzyl ether, action of sulphur on 
(Szperl and Wieritsz-Kowalski), 

^ A.., i, 492. 

Bibenzylcampbolamide (Haller and 
Louvrieb), A., I, 397. 

Bibenzyl-2:2 ? -dmaphthyl, and dUp* 
chloro- (Scholl and Tritsch), A., i, 
484 . 

Bibenzylidene-p-phenylenediacetic acid, 
di-o*auiino-, and di*&* nitre- (Weitzjcn- 
b6ck and Klinglbr), A, i, 494. 

Bibenzylketoxime, derivatives of (Ku- 
haba, Aoatsoma, and Araki), A., i, 

^ 18 #. 

Bibenzylmeotmiim salts (y. Walther 
1 and Wejnhagen), A., i, 77. 

imtyl" hydrogen phosphite (Milo- 

-and Sac nmmmh A., i, 

, ' , , . ■■ ■ ; 


1 4-Bi-R-bntylaminoazoben2eiie-4 ; ’-sulpli- 

onic acid, potassium and sodium salts 
(Heilly and Hickinbottom), T., 109. 
4-Bi-/i-butylaminobenzeneazo*j8-naph.th- 
ol (Reilly and Hickinbottom), T., 
108. 

I Bi-R-butylaniline, and tftnitroso-, and 
their salts (Reilly and Hicicin- 
bottom), T., 99 ; A., i, 109. 
Bibutylmalonic acid, and its ethyl ester 
(Levene and Cretcher), A., i, 250. 
Di-n-butyl-p-toluidine, and its salts, and 
nitre-derivatives (Reilly and Hickin¬ 
bottom), T., 980, 985. 
fsoBicamphor, and its oximes and mono- 
said di-bromo- (Gueiibet), A., i, 347. 
Bichloroamine T. See Toiuene-/>sulpho- 
dicliloroamide. 

Bicinnamylidenebenzidine, preparation 
and properties of (Senier and Galla¬ 
gher), T., 33. 

Dicinnamylidene-o -napb t hylene diamine 
| (Senier and Gallagher), T. ? 33. 
Bicinnamylidene-p-pfcenyXene&iamine 
• (Senier and Gallagher), T., 32. 
Bicyanodiamide(r?/G«o^«a?2if7iwc), consti¬ 
tution of (Hale and Vibrans), A., 
i, 380. 

influence of, on growth of micro¬ 
organisms (Moller), A., i, 469. 
estimation of, in calcium eyanamide 
(Kappen), A., ii, 208; (Hene and 
van Haaren), A., ii, 379. 
Bidehydromowric acid (Spiegel and 
Meyer), A., i, 302. 

Bi-p-diazo-m-tolylmethane chloride 
(Stebbins), A., i, 354. 

Biet and nutrition (Mendel and Os¬ 
borne), A., i, 277 ; (Osborne 
Mendel, Ferry, and Wakeman), 
A., i, 323. 

relation of proteins in, to the produc¬ 
tion of milk (Hart, Humphrey, 
and Smith), A., i, 465. 
analysis of, in production of pellagra 
(McCollum and Simmonds), A.. I, 
53. 

Biethylacetyiurethanes, bromo-, prepa¬ 
ration of (Farbenfabriken vorm F. 
Bayer k Co.; Synthetic Patents 
Co.), A., i, 297. 

Diethylamine, preparation of (Werner), 
T., 899. 

stannochloride (Druce), T. } 715; 
A., i, 535. 

y-Dietbylaminobenzoic acid' W-oxide, 
and its salts (Baudisch), A., i, 431, 
y-Biethylaminobenzophenone, ^-hydr¬ 
oxy- (Farbwerke vorm. M bister, 
Lucius, and Pruning), A., i, 228, 
4-Biethylamino*3-sulpliobeiizoic ' acid 
(Baudisch), A., i, 431.'' 
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Diethylaniline, #-bromo-, and itspicrate 
(v. Braun, PIeider, and Muller), 
A., i, 270. 

Diethyleamphoiic aeid, and its amide 
and potassium salt (Haller and 
Louvrier), A., i, 397. 

Di-2-ethyIcaihonato-6-naplithyl dU 
sulphide (Zincke and Dereser), 
A., i, 221. 

Methylc^’lopentamethylenestanmne 
(Gruttner, Krause, and Wiernik), 
A m 1, 135. 

1:3-Biethylthiocarbonatobenzene, 4- 
chloro- (Pollak:, v. Fiedler, and 
Both), A., i, 500. 

2:4-Biethylthiocarb onat o -1 - e thy lb enz - 
ene (Pollak, v. Fiedler, and Roth), 
A., i, 499. 

2.4-BiethylthioGarbQiaato-m-xylene 
(Pollak and Sohadler), A., i, 497. 

Diffusion, principles of (Brown), T., ‘ 
559; A., ii, 299. 

in anisotropic liquids (Svedberg), 
A., ii, 1S7. 

of electrolytes (Procopiu), A., ii, 
156. 

of gases through rubber (Dewar), 
A., ii, 186. 

rhythmic, in jellies (Moeller), A., ii, 
301, 392; (Holmes), A., ii, 392. 

Biformaidehydesulphoxylic acid. See 
Methyl hyposulphite, hydroxy-. 

1:3-Bifurfurylideneindane (Wuest), 
A., i, 491. 

Bi-2-furfurylmethylethylammonium 
bromide (v, Braun and Kohler), 
A., i, 163. 

Bigallic acid, synthesis of (Fischer, 
Bergman, and Litsohitz), A., i, 172. 

m-Bigullic acid, methyl ester (Fischer, 
Bergman n, and Lipkchitz), A., i,17 4. 

Bigitaiis, glucosides of (Meyer), A., i, 
367. 

t-Bigitoxine. See Gitaline. 

Biglucosides, attempted synthesis of 
(Bourquelot and B ridel), A., i, 6. 

Bfcyc&bexylamine, hydrate and aleohol- 
ate of (Fouque), A., i, 164. 
sulphates (Fouque), A., i, 106. 

Bihippurylcystine, methyl ester, bydr- 
azide and azide of, and their deriva¬ 
tives (Curtius and Kybiacou), 
A., i, 46. 

Bihydroacridine, preparation of (Scholl 
and Neuberger), A., i, 505, 

Bibydroanhydroberberine.and its deriva¬ 
tives, (Perkin), Tm 737 ; A., i, 545. 

Bihydroanhydro<?pzberberin e, and its 
salts and derivatives (Perkin), T., 
506; A., i, 349. 

3:4-Bihydro-l :2-benzopyrone, imino- 

'hydroxy-derivatives (Sonn), A., i, 32, 


Dihydrobutein trimethyl ether. ' See 
4-Methoxy phenyl 3:4-dimethoxy- 

phenylethyl ketone, 2-hydroxy-. 

BihydrodimethyHsotetrahydroaniiydro- 
berberine, and its salts (Perkin), 
T., 760 ; A., i, 546. 

Bihydroecgonidine, ethyl ester, and its 
derivatives (y. Braun and Muller), 
A. t i, 233. 

Bihydroeserethole, and its zincochloride 
(Polonovski), A., i. 505. 

Dihy&roeser^tkolemetMne, and its salts 
(Polonovski), A., x, 505. 

Bihydroeserine, and its picrate 
(Polonovski), A., i, 505. 

Dihydroeserinemethine, and its salts 
(Polonovski), A., i, 505. 

Bihydrceseroline, and its salts 
(Polonovski), A., x, 505. 

Dihydroeserolinemethine (Polonovski), 
A., i, 505. 

Bihydroglycxalines, d ihvdroxy-, prepara¬ 
tion of (Diels), A., i, 448. 

2:S-I)ilxydroindole. l-cyano-(v. Braun), 
Am i, 186. 

2:3- Bihy droixxdole-2- carboxylic acid, 

2:3 -dihydroxy-, and its derivatives 
(Heller), A., i, 309. 

2:3-Dihydroindole-2-glyoxylic acid, 2:3- 
rfihydroxy-, ethyl ester (Heller), 
A., i, 31*0. 

Dihydromethylwotetrahydroanhydro- 
berberine, and its salts (Perkin), 
T., 759; A., 1, 546. 

Dihydronorecgonidine, ethyl ester, and 
its salts (v. Braun and Muller), 
A., i, 234. 

Bihydrophenazine, preparation of 
(Scholl and Neuberger), A., i, 
505. 

Bihydrophenonaphthaendoneqimione # 
and its acetyl derivative (Lesnian- 
ski), A., i, 405. 

Bihydropyranthridine (Scholl and 
Dischendokfer), A., i, 308. 

D ihy dro q uinacridine ( Lesn ianski), 

Am 1 , 406. 

Bihydroquinoline-2- carboxylic acid, 

hydroxy- (Heller), A., i, 310. 

Bihydroricmine (Bottcher), A., i, 805. 

Bihydroricininic acid, and its silver 
salt and methyl ester (Bottcher), 
A., i, 305. 

Bihydroshogaol (Nomura), A., i, 447. 

3:3-Biketo-l-phenylpiperazine, attempts 
to prepare (Dubsky and Granacher). 
A., i, 188. 

Biketopiperazines (Dubsky and 

■ Granacher), A., i, 188, 189. 

3 : 5 -Diketopiperazine-1 -acetanilide, and 
its salts (Dubsky and Granacher), 
A., i, 189. 
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2:5-33 iketopiperaziae-l:4-diacetanilide 
(D ub.sk y and Geahacher), A., i, 188. 
3:5-Diketopiperazme-l-op-fZiiiitroacet- 
anilidc (Dubsky and Granacheu), 
A., i. 189. 

2:6-Bimefchoxy-4 allylphenol (Mauth- 
X£R), A., i, 42S. 

3:4-Bimethoxybenzoic acid, 5- and 6- 
amino-, 8-nitro-5-amino-. and 6-nitro-, 
and their derivatives (Simoxsen and 
Rap), T., 24 ; A., i, lid. 
3:4-Bimethoxybenz0ylmetliyl alcohol 
fp- tv ratrmjlecti‘bin61) (Kaufmaxx and 
Muller h A., i, 178. 
2:4-Bimethoxybenzoylphenylethylen8 
oxide (Jolt lancer), A., i, 21. 
SiS-Bimethoxybenzyl alcohol (o-r erntryl 
alcohol ), and its salts (Kavfmann 
and Muller), A., i, 178. 

2:3 Bimethoxyben2yI-£-3:4-methylene- 
dioxyphenylethylamine. See o-Yera- 
try 1 homo pi perony lamine. 
4:7-i)imathoxyeoumarin (Bonn), A., i, 
32. 

8:4-Bimethoxydeoxybenzoin, and its 
bromide (Kaufmaxx and Muller), 
A., i, 178. 

2:4-Bimethoxydihenzoylinethane (Rob¬ 
ins ox and Turner), T., 876. 
5:7-Bimethoxy-3:4-dihydro-I:2-henzo- 
pyrone, 4-imiito- (Soxx), A., i, 32. 
2:2'- and 4:4 / -Bimethoxydi-3-m-methyl- 
Etyryl ketone, 5:5'-ifmitro- (Sixox- 
sex), T., 778; A., i, 542. 
mj-Bimcthoxyheptane, 8-chloro- (Hamo- 
net), A., i, 421. 

2:4-Bimefchoxy-l-methyIcoumar<me (v. 

Auwers and Muller), A., i, 30. 
a-4:5-Bimeth0xy-2:3-methylenedioxy- 
phenylethyl alcohol (Fabixyi and 
Szta), A., i, IS. 

a4:5-BImethoxy-2:3-methyleiiedioxy«* 
phenylpropyl alcohol (Fabixyi and 
Sz£ki), A., i, 18 . 

2:6-Bimethoxypheiiyi allyl ether 
(Mauthner), A., i, 428, 
3:4-Bimethoxyphenylacetoiiitrile. See 
p- H omoveraironitrile. 
3:4-Bimethoxyphenyl benzyl ketone. 

See 3:4-Dimethoxydeoxybenzom. 
3:4-Bimethoxy-j8-phenylpropionic ■ acid, 
6-bromo- (Crabtree and Robinson), 
T„ 871. 

3:4-Bimethoxyphenyl 1 o-y>-tolnenesnlph- 
omyhnethylamiiiobeM'yl ketone(KAUF- 

' Manx and Muller ), A., i, 170. 

& S-Dimethoxy-o-toliiic acid, prepara¬ 
tion of (Perkin), T., 762. 
S-Bimethylasruno-^aniHstopheiiazoxoii- 

. iron, f'-bydroclilnride, and its absorp- 
' 1 twBSpectrav(EEHRMAXXAndSAXi)oz), 
. A., i,,m 


; p-Bimethylaminobensaldehyde, action of 
nitrons acid on (Klaus and Bau¬ 
disch), A., i, 430. 

4-Dimethylaminobenzoic acid, ‘methyl 
ester, action of nitrous acid on (Klaus 
and Baudisch), A., i, 430. 

4-Bhnethylaminobenzoic acid, 3-amino-, 
and its hydrochloride (Baudisch), 
A.,i, 431. 

p-Bimethylaminobenzoic acid A-oxide, 
and its salts (Baudisch).. A., i, 431. 

p-Dimethylaminobenzophenone-/-snl- 
phonic acid (Fa ubwe rice yorm. 
Meister, Lucius, & Brunixg), A., 
i, 22S. 

2-Bimethylamino-p-bensoqmnone-4- 
inline, salts of (Piccard and Larsen), 
A., i, 396. 

4-Bimethylamino-4 / :4 // -diacetylamino- 
triphenylmethy! chloride (Fierz and 
Koeohlix), A., i, 550. 

4-Bimethylamino-2:3- and -2 ^-dimethyl- 
benzyl alcohols, and their derivatives 
I (v. Braun, Arkuszewski, and 

| Kohler), A., i, 258. 

( o- and /R-Bimethylammobydrin&enes, 
j and their derivatives (v. Braun, 
i Arkuszewski, and Kohler), A., i, 

! 259. 

; 5-Bimethylamino-0-hydroxymethyi- 
hydrindene, and its derivatives (v. 
Braun, Arkuszewski, and Kohler), 
A., i, 259. 

p'-Dimethylamino-o'-methylheiizophen- 
one, p-amiuo- (Farbwerke yorm. 
Meister, Lucius, & Bkuning), A., i, 

| 228. 

, 2:6-Bimethyl-4-aminomethylpyridme- 
3:5-dicar boxy lie acid, ethyl hydrogen 
I ester, lactam and lactamic acid of 
(Bexary), A., i, 351. 

Bimethylamino-Aa-pentene, preparation 
of, and attempts to prepare ring 
compounds from it (Yaleur and 
Luce), A., i, 337. 

action of methylene iodide with 
(Yaleur and Luce), A., i, 102. 

p-Bimethylaminophenyl" 1-chloro-JS- 
| naphthyl sulphide (Zincke and Eis- 
mayer), A., i, 387. 

a- and #-Dime thylamin opr opionic adds, 
esters and hydrazides of, and their 
derivatives (Citbtius and Colosser), 
A., i, 45. ■ 

Dimethylaminosuccinic acid, methyl 
ester and hydrazide ■ of, and their 
derivatives (Curtius and Colosser), 
A., i, 4 d. 

! 4-Bimethylamino-3-8ulphobenzoie acid 
j (Baudisch), A., i, 431. 
i B imethy 1 amyloxyamylamine (v. Braun 
I and Kohler), A., i, 164., 
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Bimethylaniline, catalytic preparation 
of (Mailhe and de Gqdon), A., i, 
217. 

compound of benzyl chloride, zinc 
chloride and (Chemical Works, 
Bohner & Co.), A., i, 260. 

pimethylanilme, chlorouitro- and nitro- I 
hydroxy-derivatives (Borsche, Low- 
enstein, and Quast), A., i, 14. 

Dimethyl an thranilic acid, azide and 
liydrazide of, and their derivatives 
(Ourtius and Colosser), A., i, 45. 

l:l-Dimethylarsepedine, salts of (Zappi 
and Land abu ru), A., i, 510. 

Dimethylbensfulvene pierate (Thiele 
and Merck), A., i, 484. 

4:4'-Bimethylbenzopheiione. See Di-f?- 
tolyl ketone. 

2:8-Bimethyl-Y~bensopyrone, bromo- 
and chloro-derivatives (SiMONLS and 
Schumann), A., i, 26. 

2:3-Bimethyl-7-h8nzothiopyrone, 6- 
chloro- (Simonis and Schuhmann), 
A., i, 27. 

2:4- and 8;4-BimethyIhenzoylphenyI- 
ethylene oxides, and their diacetates 
(Icelander), A., i, 20. 

a- and /3-Bimethylcamphols (Haller 
and Bauer), A., i, 24. 

Bimethylcampholamide (Haller and 
Bauer), A., i, 24. 

Bimethylcampholic acid (Haller and 
Bauer), A., i, 24. 

Bimethylcamphor (Haller and Bauer), 
A,, i, 24. 

Bimethyl-e-chloroamylamine, salts of 
(v. Braun and Kohler), A., i, 164. 

2:6-Bimethyl-4- chlcromethyl-1:4- di- 
hydropyridme-3:5-dicarboxylic acid, 
ethyl ester, preparation of, and its 
derivatives (Senary), A., i, 350. 

2:6-Dimethylcinchomeronic acid. See 
2:6-Ditnethylpyridine-3:4-dicarboxylic 
acid. 

1 ;4-Bime thyleoumaran -2 - on e, 1-hydr¬ 

oxy-, phenylhydrazones (Y. Auwers), 
A., i, 194. 

2:6-BimethyI-4-cyanomethylpyridine- 
3 5-dicarboxylic acid, ethyl ester 
(Ben ary), A., i, 351, 

Bimethyl&i-/Tbromoethyhizaminodi- 
phenylmethane (v. Braun, Heider, 
^and Muller), A., i, 269. 

Bimethyldi-# - chloroethyldiaminodi- 
phenylmethane, and its pierate (v. 
Braun, Heider, and Muller), A., i, 

m 

Bmethyldicyanomethyl-3-methylbensi- 
dine (v. Braun and Mintz), A., i, 
127 ,, 

Bimethyldicyanomethyl-o-tolidine {v. 
Braun and Mintz), A., i, 127. . 


3:7-Bimethyl-l:9-diethylnric .acid, and 
its glycol dimethyl ether, crystalline 
form of (Biltz "and Max), A., i, 
455. 

I) imethyi dihy dr o Mndylium. bromid e 

and chloride (v. Braun and Kohler), 

A., i, 186. 

4:6-Bimethyl-l :2-dihydropyrimidine, 2- 
imino-, and 2-imino-l -eyano- (Hale 
and Vibrans), A., i, 38l1 

1:2-Bimethyl-l ;2-dihydro quinoline pi- 
crate, isomeric changes of (Heller), 
A., i, 306. 

Dimethyl diketone {diacetyl), influence 
of boric acid on the conductivity of 
(Boeseken and Ostende), A., ii, 

146. 

oxime of, condensation of aldehydes 
with (Diels), A., i, 448. 

l:l'-Bimethyl*2:2 / -dinaplithyl (Scholl 
and Tritsch), A., i, 484. 

s-Bi(-3:4-methyIenedioxyphenyl)-suc- 
cinic acid, and its salts (Sonn and 
Sciiellenberg), A., i, 10. 

Dimethylglyoxime, manufacture of 
(Adams and Kamm), A., i, 482. 

j06-Biniethyl-A^-heptadien- 5-ol, prepar¬ 
ation of (Enklaar), A., i, 154. 

1:3-Bimethylcy^ohexan*5-one, bromo- 

derivatives (Wallace, Gerhardt, 
and Jessen), A., i, 443. 

2:6-Dime thyl-4-hydroxymethylpyridine- 
3:5-dicarboxylic acid, lactone of 
(Senary), A., i, 351. 

cwaj-Bimethyl-3-a-hydroxyisopropylbeiiz- 
fulvene (Thiele and Merck), A., ii, 
484. 

Bimethyliodomethyl-5-iodoamyi ammon¬ 
ium iodide, reduction of (Valeur and 
Luce), A., i, 102, 155. 

Dimethyliodomethyl-Ay pentenylam- 
monium iodide, reduction of (Valet; it 
and Luce), A., i, 155. 

Bimethyliodomethyl-A'S-pentenylam- _ 
monium iodide, and its reduction 
products (Valeur and Luce), A., i, 
102 . 

5;7-Bimethylisatin, isomerides of, and 
their salts and derivatives (Heller 
and Baumgarten), A., i, 235. 

5;7-Bimethylisatoie acid. ^See 3:5-Di- 
methylphenylglvoxylic acid, 2-amino-. 

Dimethyl-3-methylbenzidine, and di~ 
cyano-, and dfnitroso- (v. Braun and 
Mintz), A., i, 127. 

BimethyInaphthalenes, extraction ^ of, 
fr un coal-tar oil, and their derivatives 
(Gesellschaft fur Teerverwer- 
tung), A., i, 105. 

Bimethyl-a-uaphthaqumones (Gesell- 
SCHAFT FUR TeERYERWESTUNG), A.* 

i, 106. 
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Bimethyiolcarbamide, preparation of ! 
(Dixon), T.„ 247 ; A., i, 255. 

3 : 3 -BImethyl 0 xiiidole, 5- and 7-hydroxy-, j 
and. their derivatives (Waiil), A., i, | 
237. 

Bxmethyliv/c/opentamethylenestannine ' j 
(Gluttnee, Krause, and WiernUv), | 
A., i, 135. j 

1 ;3"BimetIiylc’2/cApentarLs-4-earboxylic | 

acid, 4 -hydroxy- (Wallach, Gee- j 
HAEDT, and J ESSEN), A., i, 444. 1 

l:3-BimethyIr?/c7ope2itaiL-4-oiia, and its j 
seinicarbazone ( Waliaoh, Geuhahdt, ! 
and Jessen), A., i, 444. t 

3:5-Bimethylphenylglyoxylic acid, 2- j 
amino-, and its salts (Martinet), ! 
A., i, 345. ! 

2*.6-Bimethyipyridine, synthesis of 
(Muadi and Huneke), A., i, 183. 

2:6-Dimethylpyridme-3:4-dicarboxylic 
acid, and its salts and derivatives 
(Mumm and Huneke), A., i, 183. 

2:4-Bimethylpyridine-3:5-<Kcarboxylic 
acid, 6 -amino-, and 6-h\ droxv- (Kir- 
pal and Reiman s), A.Ji, 78." 

2:4*D imethylpy ridine -3:5:8- tricarboxyl¬ 
ic acid, imide and esters cf (Kir pal 
and Reimann), A., i, 78. 

2:4- Dimethyl tMoc&rb onato-1* ethylbenz- I 
ene (Forlax, v. Fiedler, and Roth), 
A., i, 499. 

2:4-Bim ethyl thiol-1- e thylbenzene. and 
5-nitro- (Pollak, v. Fiedler, and 
Roth), A., i, 499. 

2 ;6- Dimethyl-4-thiolmethy Ipyridine -3: 5- 

dicarhoxylic acid, ethyl hydrogen j 
ester, thiol aetone and tliiohtcfonie acid ! 
from (Benary), A., i, 351. 

Bimethylthiol-m- and -p-xylene, and ! 
their derivatives (Pollak and Sc-H ad- j 
ler), A., 1, 497. 

Bmethyl-2-jt?-xylidi3ae, and its salts (v. | 
Braun, Abkcszewski, and Kohler), I 
A., i, 259. | 

Bi-3-naphthol 6-disulphide (Zincke and I 
Bereser), A., i, 221. 

Binaphthyl oxide. d£-l-ehloro-dLD-thio- 
(Zincke and Eismayer), A., i, 
386. 

disulphide,' di-l-chloro- (Zincke and 
Eismayer}, A., i, 3S6. 
solplioxide, df-l-chloro-. See Binaph¬ 
thyl oxide, di-1 -chloro-dL£-tldo-. 
d&ulpboxide, &‘-l-chlorn- (Zincke ' 
and Eismayer), A., i, 386, 

Bi-8-naphthyldithioHmiiie, ■ di-l-chloro- 
' (Zincke . and . Eismayer), A., i, 
'386. 

teCBinaphthylene'* 1A '-di&cetic acid 

1 f Written rock), A.j'i, 498. 

-BmaphthyleiLe-1; I'-di&eetonitril© 
CVmiTZBNBOCK), A., i 403. 


2:4-Bi-j8 - naphthylthio-a-naphthylamine, 
ah'-l'-chloro-. See Naphthyl 2:4-di- 
I'-chloro-jS-naphtbvl disulphide, 1- 
arnino-. 

Bioxalomalonic acid, ethyl ester, con¬ 
stitution of (v. Auwers and Auffen- 
beiig), A., i, 479. 

2:4-Bioxy-3-phenylthiazole, synthesis of 
(Andreakch), A., i, SO. 

2:4-Bioxythiazole, synthesis of (Andre- 
asuii), A., i, 80. 

2:8-Dioxy-l:7:9-trimethyl-l:2:8:9-tetra- 
hy dr op urine, physiological action of 
(Salant and Connet), A., i, 242. 

Biphenyl phosphite, and its ferric chlor¬ 
ide derivative (Milobendzki and 
Szulgin), A., i, 495, 
sulphide, 4*chloro-2-nitro-4 / -hydroxy- 
( Zincke and Baeumer), A,, i, 

538. # 

^’sulphide, 4:4 , -c?fchloro-2 2'-dh'nitra~ 

(Zincke and Baeumer), A., i, 

537. 

distil phoxide, 4;4'-d?mhloro-£5:2'-di- 

nitro- (Zincke and Baeumer), A., 
i, 538. 

Biphenyl-5-acetoxy-o-tolylcarhinol 
(Gomberg and Johnson), A., J f 

111 . 

A T -Biphenylacetylethylenediamine, iV-o- 
hydroxy- (Bistrzycki and Schmutz), 
A., i, 454. 

Biphenylamine, 3-amino-6-hydroxy-, di- 
hydrochloride (Piccard and Lar¬ 
sen), A., i, 396. 

4:6-dznitro-3-hydroxy- (Borsche, 
Lowenstein, and Quast), A., i, 
14. 

Biphenylamine-sulphuric acid, use of, 
in the estimation of nitric acid (Till¬ 
mans), A., ii, 128. 

jj-Biphenylarsyltriethylsilylhenzene, 
and its derivatives (Gruttner and 
Krause), A., i, 133. 

Biphenylbenzoquinonemonoimineoxime 
chloride. See Tnplienylamine, 
troso-, hydrochloride. 

Biphenyl-S-benzoyloxy-o-tolylcarMnol 
(Gomberg and Johnson), A., i, 
111 . 

oxy-Biphenyl-S-benzylbenzfulvene 
(Wue-st), A,, i, 489, 4 

Biphenylbenzylenehenzimin azole, di-p- 
hydroxy-, and' its derivatives (Bis¬ 
trzycki and Schmutz), A., i, 
452. 

Biphenyl-4: Q-d ibromo-5-hydroxy-o- 
tolylcarbinol, (Go mb e rg and John¬ 
son}, A., i, 112. 

Biphenyl 2:6-dfbromo-3-methylq > uino- 
methane (Gombeiig and Johnson)', 
A., i, 112. ' 




INDEX OF SUBJECTS. 


ii 577 


^y-Biphenylbutane, aS-ftfmit.ro-, and its 
derivatives (Sonn and Schellen berg). 
Am i» 9. 

^-Biphenyl- 3-tfsobutylbenzfulvene 
(Wuest), A., i, 491. 

Diphenylcarbinol, action of sulphur on 
(Szperl and Wierusz-Kowalski), 
Am i, 492. 

Diphenylcarbinol, 2:6-<tftfchloro-, and its 
acetate (Reich, Salzmann, and 
Kawa). A., i, 15. 

Biphenyl ■ 4: 6-dtfchloro - 5 -hydroxy- o- 
tolylcarMnol (Gomberg and John¬ 
son), A., i, 112. 

Sy-Biphenylcrotonic acid, a-brom 0 - 7 - 
hydroxy-, 7 -hydroxy-, and a-iodo- 7 - 
hydroxy- (Bougault), A.,i, 17. 

§;6-Diphenyl-2:3-&i-oj>r^chlorophenyl- 
1:2:3:4-te trahy dro-1:2:3:4-te trazine 
(Bulow and Huss), A., i, 315. 

Biphenyldiethyltetramethylenediamine, 
and its piorate (v. Braun, Heider, 
and Muller), A., i, 270. 

SS-Biphenyl-#Adimethyl- 71 -butane, ayd- 
ijnhydroxy- (Eqhn and Neustadter), 
A., i, 477. 

^-Biphenyldimethylethylenediamine, di- 
nitroso-, and its hydrochloride (v. 
Braun, Heider, and Muller), A„ 
i, 406. 

Biphenyl&imethyltetramethylenediam- 
ine, and its derivatives (v. Braun, 
Heider, and Muller), A., i, 108. 

Biphenyldithiolam ine, 4:4 / -rZichloro-2:2 / - 
din itro- (Zincke and Baeumer), A., 
i, 538. 

4:4'»Biphenylenebis-4-benzyl-3-metliyl- 
5-pyrazolone (v. K onek and Hitter- 
hauser), Am i, 408. 

s-Biphenylethane {dibenzyl), action of 
sulphur on (Szperl and Wierusz- 
Kowalski), Am i, 492. 

Diphenyl-5-ethylcarbonato-o-tolylcarb- 
mol, and its derivatives (Gomberg 
and Johnson), A., i, 111. 

aa-Biphenylguanidine (Arndt and 
Rosenau), A., i, 40. 

a#-Biphenylguanidine, o-nitro- (Arndt 
and Rosenau), A., i, 41. 

Biphenyl- 5-hydroxy- 0 -toly loarhinol, an d 
its derivatives (Gomberg and John¬ 
son), Am i, 111. 

Biphenylketoxime, derivatives of (Ku- 
hara, Agatsuma, and Araki), A., i, 
180. 

Biphenylmethane, absorption, spectra of 
(Massol and Faucon), Am ii, 210. 
and fluorene, action of sulphur on 
(Szperl and Wierusz-Kowalski), 
A., i, 492. 

w»-Biphenyl-3-ji?*methoxybenzylbeiiz- 

♦ fhlme (Wuest), A,, i, 490. 


ctfaj-Biphenyl-S-methylhenzfulvene, and 
its picrate (Wuest), A., i, 489. 

Biphenyl-5-methylcarbonato-o-tolyl- 
carbinol (Gomberg and Johnson), A., 

i, 111. 

WA'-Biphenyl-W-methyl-A^-ethyletliyl-* 
enediamine, and its pierate, and di- 
bromo-, and nitroso- (v. Braun, 
Heider, and Muller), A., i, 408. 

1:5 -Biphenyl- 3 -methy lpy razole, 1 -op-d i- 
chloro- (Bulow and Huss), Am i, 
315. 

Biphenyl-3-methylquinomethane (Gom¬ 
berg and Johnson), A., i, 111. 

co 0 - Biphenyl - 3 - fsopropylbensMvene 
(Wukst), A., i, 491. 

r-Biphenylsuccinanilic acid (Wren and 
Williams), T., 837. 

Biphenyl succinic acids, and their esters, 
optically active (Wren), T., 210 ; 
A., i, 284. 

interconversion of esters of (Wren 
and Still), Am b 17. 

r-Bipheaylsueemie acid, salts and deriva¬ 
tives of (Wren and "Williams), T., 
834. 

r-Diphenylsuccinic anhydride, action of 
alcohols and amines on (When and 
Williams), T., 832. 

Biphenylsuceino-p-tolil (Wren and 
Williams), T., §39. 

meao- and r-Biphenylsuccino-^-toluidic 
acid, and silver salt and methyl ester 
of the latter (Wren and Williams), 
T., 838. 

Biphenylthienylcarbinol (Thomas and 
Coudero), A., i, 504. 

Diphenylthiocarbamide, 4-bromo-2-iodo- 
(Dains, Vaughan, and Janney), 
Am i, 340. 

o-nitro- (Arndt and Rosenau), A., h 
41. 

Biphtheria bacilli. See Bacilli. 

2:4-Bipicrylthiol-l- ethylbenzene, and 

■ its derivatives (Pollaic, v. Fiedler, 
and Roth), A., i, 499. 

Bipicrylthiol-fli- and -y?-xylene (Pollak 
and Schadler), A., i s 497. 

Bipiperonylpiperazine salts (Kaufmann 
and Durst), A,, i, 123. 

Disaccharides, constitution of (Haworth 
and Leitch), T., 188; A., i, 213. 
synthesis of (Wrede), A., i, 8. 

Bisiloxane, and ftizochloro-' (Stock, 
Somieski. and Wintgen), A., ii, 
110 . 

Disinfection, theories of (Lie and 1 Gil¬ 
bert), A., ii, 262. 

by alcohols (Christiansen), A., i, 
564. 

Dispersion, Drude’s theory of (Sommer- 
feld), A., ii, 89, ; i , 
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Dispersion, rotatory, anomalous ( Gross- 
man N and WiIeschner), A., ii, 92, 
and colour of colloidal solutions 
(Berczellek), A., ii, 100 ; (Kirch- 
hof), A., ii, 800. 

Bispersoids, charge, conductivity^ and 
dimensions of (v. Heresy':, A., ii, 51, 
58. 

Dissociation, vapour pressure during 
(Wegscheider), A., ii, 29S. 
of hydrocarbons t Meyer and Hof¬ 
mann), A., i, 383. 

Dissociation constants of acids of the 
oxalic acid series and their esters 
(Palomaa), A., ii, 435. 
of a-oximino-arids (Hicks), T., 554 ; 
A., i, 33S. 

Distillation apparatus (Noyes and 
Skinner), A., ii, 30; (Coombs), 
A., ii, 227; (Friedemann), A., ii, 
429. 

steam (Harries and Haarmann), 
A., ii, 296. 

for the preparation of pure acids 
(Krummenacher), A., ii, 438. 

Distyryl-4:4'-benzene, dimtro-a'.a'-cH- 
cyano- (Kauffmans and Jeutter), 
A., i, 114. 

Distyryl keton®, p-chloro- (Straits and 
Blankknhqenj, A., i, 501. 

Bi-ar-ietrahydro-ihnaphfchylcarbami&e 
(Schkoeter and Thomas), A., i, 418. 

$- 1:1-D its trahydroquinolyle thane (v. 

Braun, Heider, and Muller), A., i, 
271. 

DitMenylmethylmethane, possible form¬ 
ation of (Feauon), A., ii, 462. 

Di-o-tolyldimethylethylenediamise, and 
its salts (v. Braun, Heider, and 
Muller), A., 1, 271. 

Di-p-tclyl ketone, preparation of, and 
its condensation with phenol (Gon- 
berg and Todd), A., i, 74. 

Di -m-tolylmethane, di-p- amino- (Steb- 
bins), A,, i ¥ 353. 

Dogs with ligatured carotids, digestion 
of proteins of meat by (Ztjnz), A., i, 
359. 

Boremol, and its derivatives (Semmlee, 
Jonas, and Roesiscs), A., i, 119, 

Boremone, and its derivatives (Semm¬ 
ler, Jonas, and Roekisch), A, i, 
119. 

Dropping-point apparatus for analysis 

• of fats and waxes (DupeA), A,, ii, 
376. 

Drop-might apparatus, glass tips for 
(Davies), A., ii, 228. 

Drugs, mierochemistacy of (Mayrhofer), 
A., ii, 485. 

front 1 plants, manganese in 
; {Wismut and Bowat), jL, i, 246. 


Drugs, detection of purine bases in 
(Tunmaxn), A., ii, 465. 

Dyeing, theory ol (Kedyt and van der 
Made), A./ii, 153. 

Bypnopinacone, and its derivatives, con¬ 
stitution of (Delacre), A., i, 538. 

Dysprosium, separation, purification and 
atomic weight of (Keekers and 
Balke), A., ii, 200; (Kremers, 
Hopkins, and Engle), A., ii, 201. 

E. 

Earths, rare (Jordan and Hopkins), 
A., ii, 44 ; (Kremers and Balke), 
A., ii, 200; Kremers, Hopkins, 
and Engle), A., ii, 201 ; (Yntema 
and Hopkins), A., ii, 398. 
position of, in the periodic system 
(Vogel), A., ii, 226*. 
electrolysis of solutions of salts of 
(Dennis and Ray), A., ii, 76. 
of the cerium group, carbides of (Da¬ 
miens), A., ii, 442. 
separation of, from iron (Wober), A., 
ii, 243. 

Ebullioscopy, determinations of, with 
an ordinary thermometer (Kipling- 
En), A., ii, 294. 

Eccaine, and its salts (v. Braun and 
Muller), A., i, 234. 

Eggs of Fitndulus , diffusion of electro¬ 
lytes through (Loeb), A., i, 51. 

Egg-albumin. See Albumin. 

a- and 8-Elaeostearic acids, eerous and 
lead salts (Morrell), T., 117; A. s 
i, 98. 

methyl esters, stereoisomeric (Mor¬ 
rell), A,, i, 372. 

Elaidic acid, eerous salt (Morrell), T., 
117; A., i, 98. 

Mapkomyces hirtus , constituents of (Is- 
SOGLIO), A., i, 476. 

Electric charge on colloidal particles 
and on ions (v. Hevesy), A., ii, 
51; (Thomas and Gararb), A., ii, 
53. 

produced by spraying antipyretics 
(ZWAARDEMAKER and ZeEHTTTSEN), 

A., ii, 351. 

discharge through hydrocarbon gases 
(Wright), T., 79; Aii, 51. 
furnace for micro-analyses (Dubsky), 
A., ii, 130. 

Electrical conductivity, determination 
of (Newbery), T., 701; A., ii, 387. 
and the periodic system of elements 
(Gruneisen), a., ii, 287. 
zero concentration values of (Ken- 
ball), A., ii, 182. 

of acids' and bases (Ghosh), T., 790; 
A., ii, 423* 
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Electrical conductivity of clispersoids 
(v. Hevesy), A., ii, 53. 
of electrolytes in dilute solution 
.(Washburn), A., ii, 55, 56 ; (Wei- 
land), A., ii, 56. 

of strong electrolytes (Ghosh), T., 
449 ; A., ii, 215. 

of electrolytes in bromine (Darby), 
A., ii, 145. 

of non-aqueous solutions (Ghosh), T., 
627; A., ii, 348. 

of a-hydroxy-acids and tlieir race- 
mates, influence of boric acid on 
(Boeseken and van der Ent), A., 
ii, 147. 

of metals (Grunexsen), A., ii, 287 ; 

(Wereide), A., ii, 28S. 
of pure metals (Beckman), A., ii, 7. 
of salt vapours (Schmidt), A., ii, 
386. 

recorder of, for measurement of salin¬ 
ity of solutions (Weibel and 
Thuras), A., ii, 368. 

Electrical double refraction in liquids 
(Bergholm), A., ii, 6, 209. 

Electrical osmosis (Briggs, Bennett, 
and Pierson), A., ii, 214. 

Electricity, thermodynamic theory of 
production of (Beutner; Baur), A., 
ii, 214. 

Electrode, bismuth-bismuth oxychlor¬ 
ide, potential of (Noyes and Chow), 
A., ii, 214. 

bromine, potential of (Lewis and 
Storch), A., ii, 27. 
chromium, potential of (Aten), A., ii, 
183. 

copper-cuprous chloride, potential of 
(Noyes and Chow), A., ii, 214. 
hydrogen, potential of (Lewis, 
Brighton, and Sebastian), A., 
ii, 25. 

new vessel for (McClendon), A., ii, 
83. 

lead, potential of (Henderson and 
Stegeman), A., ii, 54; (Getman), 
A., ii, 184. 

mercurous chloride (calomel), poten¬ 
tial of (Lewis, Brighton, and 
Sebastian), A., ii, 25. 
mercury, use of, in alternating cur¬ 
rent electrolysis (Weiser), A., ii, 
148. 

metallic, occlusion of hydrogen and 
oxygen by (Harding and Smith), 
A., ii, 424. 

oxygen, potential of (Grube and 
Bulk), A., ii, 348. 
zinc, potential of (Bancroft), A., ii, 
256. 

Electrolysis, and photolysis''(B aur), A., 
ii, 284, 


Electrolysis, alternating current, use of 
mercury electrodes in (Weiser), A., 

ii, 148. 

substitutes for platinum in apparatus 
for (Nicolardot and BoudetL A., 

ii, 425. 

Electrolytes, electrical conductivity of, 
in dilute solution (Washburn), A., 
ii, 55 56 ; (Weiland), A., ii, 56. 
electrical conductivity of, in bromine 
(Darby), A., ii, 145. 
electromotive force and ionisation of 
(Line art), A., ii, 28. 
ionisation of (Milner), A., ii, 54. 
148. 

potential produced by the flow of, 
through capillary tubes (Kruyt), 
A., ii, 289. 

kinetics of reactions with (Weg- 
scheider). A., ii, 349. 
solubility and dissociation of, in ethyl- 
urethane (Stuckgoldj, A., ii, 99. 
diffusion of (Phocopiu), A., ii, 156. 
through living cells (Loeb), A., i, 
51. 

strong, electrical conductivity of 
(Ghosh), T., 449; A., ii, 215. 
abnormality of (Ghosh), T., 627, 
707 ; A., ii, 348, 392. 
adsorption of, by proteins (J. A. and 
W. H. Wilson), A., ii, 260. 

Electrolytic dissociation, chemistry of 
(Hantzsch), A., ii, 299. 
in solvents with low dielectric con¬ 
stants (Plotnikov), A., ii, 183. 
potential in relation to the periodic 
system (Thomlinson), A., ii, 183. 

Electromotive force and ionisation of 
electrolytes (Linhart), A., ii, 28. 

Electronic frequency, relation between 
atomic number and (Allen), A., ii, 
15. 

theory of metals (Wereide), A., ii, 
288. 

Electro-osmosis, measurement of the 
rate of (Glixelli), A., ii, 428. 

Elements, history and etymology of 
(Hackh), A., ii, 396. 
tables of atomic and combining weights 
of (Paneth), A., ii, 305. 
arrangement of, in order of their 
atomic weights (Szymanowitz), A., 
ii, 436; (Loring), A., ii, 437. 
periodic system of (Wells), A., ii, 
190; (Steinmetz), A*, ii, 225 ; 
(Meyer), A., ii, 263; (Hackh), 
A., ii, 306. 

genesis of, and their .periodic arrange¬ 
ment (Schmidt), A., ii, 305. " 

electrical conductivity of, with refer¬ 
ence to the periodic system (Gsi> 
neisen), A., ii, 287. 
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Elements, relation between the electro- j 
lytic potential of, and their position I 
in the periodic system (Thomlin- j 
sox), A., ii, 183. 

atomic and molecular numbers of ; 

(Allen), T. # 389 : A., ii, 191, 220. | 
specific heat of (Mills), A., ii, 7. 
values of 5 and <\fu in the equation 
of state for various (VAX Laar), A., 
ii, 73. 

entropy of, with reference to the third 
law of thermodynamics (Lewis and 
Gibson), A., ii, 29. 
chemical, conception of (Fajans), A., 
ii, 224. 

definition of the term (Weg- 
8CH EIDER ; Paneth), A., ii, 304. 
isotopic, in relation to estimates of 
geologic time (Shelton), A., ii, 
14. 

separation of, by means of fractional 
diffusion (Lachs, Nadratowska, 
and Wertenstein), A., ii, 213. 
radioactive. See Radioactive elements, 
n* and rso-Elemicin, synthesis of (Matj- 
thner), A., i, 428. 

Rlemol, constitution and derivatives of 
(Semmler and Liao), A., i, 25. 
mEmetine, and its salts (Pyman), T., 
226; A., i, 267. 

Em 7 )etrum nigrum (erowberry), phyto¬ 
chemistry of (van Itallie), A,, i, 419. 
Emulsions, stability of, in constricted 
tubes (Hall), A., ii, 10. 
water-in-oil (Schlaepfer), T., 522 ; 
A., ii, 260. 

Entropy in relation to the third law 
of thermodynamics (Lf/wis and Gib¬ 
son), A., ii, 29. 
of metals (Allen), A., ii, 292. 

Enzyme, Sehardinger’s, functions of 
(Woker and Maggi), A., i, 48. 
Enzymes, formation of (Jacoby), A., i, 
54, 132, 328, 469; (v. Euler), A., 
i, 282. 

chemistry of (v. Euler), A., i, 414. 
chemical composition and formation 
of (v. Euler and Svanberg), A., i, 
517. ■ 

in serum, formation of, after injection 
of sucrose (Rohmann), A., i, 138. 
surface tension of solutions of (Bero 
ZELLER), A., i, 131., 

■ action 1 of cyanohydrins on (Jacoby), 
A., i, 863. / 

pancreatic, action of, on casein (Sher¬ 
man and Neun), A., i, 414. 

• ; of yeast (Ivanov), A., i, 365. 

See also:— 

Amylase*' ■ 

V/Asgjta * 1 ■ . ' 

; 'bf&fcigQi.. ''-hv.; ,, , ; 


Enzymes. See also:— 

Diastase. 

Erepsin. 

Invertase. 

Lichenase. 

Lipase. 

Lipoidase. 

Maltase. 

Odcytase. 

Pepsin. 

Peroxydase. 

Ptyalin. 

Raffinase. 

Rennin. 

Sucrase. 

Urease. 

Enzyme action (Hulton-Frankel), A., 
i, 132; (Bayliss), A., i, 461. 
influence of salts on (Falk), A,, i 
555. 

effect of potassium brornate on (Falk 
and Winslow), A., i, 274. 

Eosin, fclmiodo-, and its derivatives 
(Pratt and Coleman), A., i, 176. 
Epiboulangerite from Montana (Shan¬ 
non), A., ii, 116. 

Epichitosamic acid (Levene), A., i, 531. 
Epichitosamolactone hydrochloride (Le¬ 
vene), A., i, 531. 

cLEpichondrosamic acid (Levene), A., 
i, 531. 

Equation of state, values of b and N /$ in 
the (van Laar), A., ii, 73, 185, 
291. 

new (Shaha and Basu), A., ii, 
291. 

Equilibria, in-, uni-, and bi-variant 
(Schkeinemakers), A., ii, 157. 
in univariant systems (Morey and 
Williamson), A., ii, 66. 
chemical, one-sided (Baur), A., ii, 
157, 

Equilibrium, chemical, laws of (Wil¬ 
liamson and Morey), A., ii, 66. 
in binary systems, influence of substi¬ 
tution on (Kremann and Petbit- 
schek), A., ii, 68, 69. 

Equilibrium constants, calculation of 
(Lewis), T., 471; A., ii, 623. 
Equivalents, pressure method for deter¬ 
mination of (Chapin), A., ii, 258. 
Erepsin in urine (Hedin and Masai), 
A., i, 90. 

Ergotinine, supposed formation of ergot- 
oxme ethyl ester from (Barger and 
Ewins), T., 235 ; A., i, 267. 
detection of (Wolter), A., ii, 414. 
Ergotoxine, ethyl ester, supposed forma¬ 
tion of, from ergotinine (Barger and 
Ewins), T., 235 ; A., i, 267. ■ 
Erythrodextrin, formation of, in (starch, 
hydrolysis (Blake), A., i, 254* 
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Erythrosin, tefraiodo-. See Fluorescein, 
octoiodo-. 

Eserine ( physostigmine ), constitution of 
(Herzig and Lxeb), A., i, 504. 
Eseretholemethine,, and its salts (Max 
and Michel Polonovski), A., i, 504. 
Esters, preparation of, from nitriles 
(Spiegel and Szydlowsky), A., i, 
216 ; (Pfeiffer), A., i, 389. 
optical and chemical processes in the 
formation of (Hantzsch), A., ii, 4. 
physical properties of (Mathews and 
Faville), A., i, 153. 
velocity of hydrolysis of (Verkade ; 
Anderson and Pierce), A., ii, 
103; (Palomaa; Burki), A., ii, 
434. 

aliphatic, preparation and hydrolysis 
of (Drushel and Bancroft), A., 

i, 2 . 

Esterification (Fee as and Beid), A., ii, 
160. 

in aqueous solution (Purgotti), A., 

ii, 434. 

Ethane, density of (Stahrfoss), A., ii, 
312. 

Ethers, ehlorobromo-, preparation of 
(Madinayeitia and Pdyal), A., i, 
373. 

Ether alcohols, preparation of (Palo¬ 
maa), A., i, 522. 

Etheseroleno, and bromo-, and nitro- 
(Max and Michel Polonovski), A., 
i, 505. 

Ethoxyanilin®, jB-bromo-, hydrohromide 
(Jacobs and Heidelberger), A., i, 7,1. 
o-Ethoxydiazobenzenesulphonic acid, 
sodium salt (Pranzen and Schmidt), 
A,, i, 82. 

a-Ethoxy-3-ethyIbutane, i 8 -chloro- 
(Palomaa), A., i, 522. 
a-Ethoxy~jS-ethylhutan-#-ol (Palomaa), 
A., i, 522. 

4(or 8 )-Ethoxy"2-o-hydroxyhenzhydryl- 
benziminazole (Bistrzycki and 
Sohmutz), A., i, 453. 
a-Ethoxy-j 8 -methylpropane, £-eliloro- 
(Palomaa), A., i, 522. 
a-Ethoxy-B-methylpropan-^-ol (Palo¬ 
maa), A., i, 522. 

Ethoxyphenylcarhamide, £-bromo- 
( Jacobs and Heidelberger), A., i, 
71. 

Ethoxyphenylhydrazips, and their deri¬ 
vatives, and their decomposition by 
hydrochloric acid (Franzen and 
- Schmidt), A., I, 81. ■ 
o-EthoxyphenylhydrazInesulphonie 
acid, sodium salt (Franzen and 
' Schmidt), A., U 82. 
a-Ethoxy-jS-propylpentan-jS-o! (Palo¬ 
maa), A., i, 522. 

(XIV. ii. 


6-Ethoxyquinolme-4-carl)oxylic acid 
(Barker), A., i, 39. 
4-{6-Ethoxyquinolyl)-2-pyrry!carMn0l 
(Barker), A., i, 39. 

4- (6-Ethoxy quinolyl) 2 -pyrryl ketone 
(Barber), A,, i, 39. 

6-Ethoxy-m-toluic acid, and its ethyl 
ester (v. Auwers), A, , ii, 343. 

jp-Ethoxy-o-tolyl ethyl ketone, and its 
oxime (v. Auweiis), 342. 

^-Ethoxy-o-tolyl methyl dike tone (v. 
Auwers), A., ii, 342. 

Ethyl alcohol, history of the preparation 
of (v. Lippmann), A., i, 210 . 
preparation of, in the eighth century 
(Degering), A., i, 97. 
mobility of ions in vapour of (Yen). 
A., ii, 213. 

density of mixtures of water and 
(Schoorl and Regenbogex), A., i, 
249. ^ 

association of organic compounds in 
solution in (Innes), T., 410 ; A.,ii, 
219. 

equilibrium of phenol, acetamide and 
(Kremann and Wenzing), A., i, 

218. 

catalytic decomposition of (Engel- 
der), A., 11,13. 

action of phosphoryl chloride on 
(Balareff), A., i, 97. 
action of soda lime with (Carroll), 
A., i, 210 . 

amount of, taken up by the lungs 
(Loewy and v. dee Hexde), A., i, 

- 327. 

estimation of,, in spirits . (Nag and 
Dal), A., ii, 411. 

Ethyl ether, isochore for (Weiss), A., 
ii, 291, 

equilibrium of acetone and (Same- 
shima), A., ii, 429. 
detection of aldehydes in (Made), A., 
ii, 336. 

Ethyl chloride and iodide, mobility of 
ions in vapours of (Yen), A., ii, 
213. 

hypochlorite, reaction of, with sodium 
arsenite and with a mixture of 
potassium cyanide and hydrosulph- 
ide (Gutmann), A., i, 98. 
iodide, relative activities of methyl 
iodide, propyl iodide and, with 
sodium a- and jS-naphthoxides 
(Cox), T., 666 ; A., ii, 3*6. 
nitrite, action of pyrrole on ■ (Cus- 
mano), A., i, 77. 

barium phosphate, hydrated (Bala¬ 
reff), A., i, 1. 

hydrogen phosphite, metallic salts 'of 
(Milobendzki and Szwejkowska), 
A., i, 479. ■ 

29 ' 
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Ethyl sulphate, hydrolysis of, with [ 
sodium ethoxide or methoxide (Pol- 
lak and Baar), A., ii, 161. 

Ethyiamine, preparation of (Werner), 
T.j 599. 

a-Ethylaminoglyoxylic acid, ethyl ester 
diehloropheuylhydrazone (Bulow and 
Hess), A., i, 42." 

Ethylareeaidine chloride (W intersteix 
and Weinhagex), A., i, 36. 
Ethylbenzene (phenylctkanc), compounds 
of hydrogen bromide with (MX ass and 
Bussell), A., i, 534. 

Ethylbenzene, bromonitro-derivatives 
(Reich. Agamirian, Koehler, Gaj- 
KOTrVSKi and Lubeck), A., i, 262. 
1-Ethylbenzene, 4-mcmo-, and 2:-4-di- 
thiol- (Pollak, v. Fiedler, and 
' Roth), A.,i, 498. 

1 -Efchy lb enz ene -2:4- disnlphonic acid, 

and its sodium salt and derivatives 
(Pollak, v. Fiedler, and Roth), A., 
i, 498. 

l-Ethylbenzene-2:4-dithiolacgtie acid 
- (Poliak, v. Fiedler, and Roth), A., 
i» 499. 

l-Ethylhsnzene-4-thiolacetie acid (Pol¬ 
iak, v, Fiedler, and Roth), A.,i,499. 

1- c-Ethylhenzylmorpholme, and its salts 
(v. Braun and Kohler). A., i, 269. 

O-Ethylepfoerberine (Perkin) , T., 521; 
A., i, 349. 

Ethylcampholenic acid, and its amide 
and nitrile (Haller and Louvrier), 
A., i, 397. 

jS-Ethylcarbonatoethylidenemalonic 
' acid, ethyl ester (v. Auwers and 
Aoteneerg), A., i, 480. 
2“Ethylcarbonatonaphthalene-6-snlph- 
onic acid, sodium salt and anilide 
(Zincke and Dereser), A., i, 221. 

2- EthyIcarhonatonaphthalene - 6- thiol, 
and its acetate (Zincke and Dereser), 
A., i, 221. 

2-Ethyicarbonato-6-naphthyl methyl 
sulphide, sulphone and sulphoside 
(Zincke, and Dereser), A., i, 221. 
Ethyl a-chloro-j8-bromoisoamyl ether 
(SIabinavbitx a. and Puyal), A., i, 
373. 

Ethylene, isochore for (Weiss), A., ii, 291. 
density of (Batuecas), A., i, 369; 
(Stahrfoss), A. s ii, 312. 

Ethylene, dfohloro-, narcotic action of 
(WITTGENSTEIN), A., i, 326. 

, fouchloro-,. decomposition ■ of, with 
■ formation^ of., hydrogen' chloride 
; JEmOTrV A.* L 210 .' 
WA T# -iEthylenehfo*{2-hydr0xymetliyl- 
'■ -beteaii©), and its diphenyhirethane 
: "‘hi'lliSTiisyuKi and 'ScHEtnrz), ■ A., i, 

„ ' ' , ; ' ' , „ ' : 


AW'-EthyleneMs-fo-hydroxyphenyl- 
aeetamide), and its diphenylurethane 
(Bistrzycki and Schmutz), A., i, 
454. 

Ethylenediaminepropylenediaminecob- 
altic salts, dinitro-, flavo - and croceo- 

t derivatives of (Werner), A., 1, 
377. 

ATV'-Ethylenediphthalimidine, and its 
derivatives (Bistrzycki and 
Schmutz), A., i, 453. 

Ethyleneglycol, jS-diglucoside of (Boua- 
quelot and Bridel), A., i, 6. 

ATV-Ethylenephthalimidephthaiimldine 
(Bistrzycki and Schmutz), A., i, 
453. 

A r AEthylenephthalimidine-o-carboxy- 
bensamide, and its silver salt 
(Bistrzycki and Sciimutz), A., i, 
453. 

Ethylhaemin. jS-bromo- (Kuster, Geer- 
ing, and Kusch), A., i, 200. 

1-Ethylhydrindene, 1-hydroxy- (v. 
Braun), A., i, 111. 

1- Ethyllndene (v. Braun), A., i, 111. 

2- Ethyloxalatodihydroindole, 2 

hydrosy-. See 2:3-Dihydroindole-2- 
glyoxylic acid, 2:3-dhhydroxy-, ethyl 
ester. 

^-Ethyloxalatoethylene-aa,S-tricarb- 
oxylic acid, ethyl ester (v. Auwers 
and Auffenberg), A., i, 481. 

^V-Ethyloxalato-isatin. See Xsatin- 1 - 
glyoxylic acid, ethyl ester. 

Ethylwopropylbarbituric acid (Thorp), 
A., i, 271. 

Ethylselenocarbamide ( Chemisciie 
Fabrik yon Heyden), A., i, 482. 

Ethylt etrahydroarecaidine ( W inter- 
stein and Weinhagen), A., i, 36. 

l(?)‘Ethylthiocarbonatobenzene, 4- 
chloro-3(?)-thiol- (Pollak, y. Fied¬ 
ler, and Both), A., i, 499. 

$-Ethylthioglueoside, and its tetra¬ 
acetate (Schneider, Serf, and 
Stiehler), A., i, 253. 

Ethylurethane, solubility and dissocia¬ 
tion of electrolytes in (Stuckgold), 
A., ii, 99. 

Eucalyptol, chlorinated, as a solvent 
for dichloroamine-T. (KraUss and 
Crede), A., i, 62. 

Europium, arc spectra of (Eder), A., ii, 
181. 

Eurosamarium, arc spectra of (Eder), 
A., ii, 181. 

Exidia auricula Judse,' constituents of 
(Zellner), A., i, 55. 

Explosives, liquid, transmission of de¬ 
tonation in (Becker), A., ii, 7. 
estimation of nitrogen in (Oddo), 
•A,, ii,.48. , 



INDEX OF SUBJECTS. 


II 583 


Explosive action, ■ definition of 

(Schimank), A., ii, 296. 

Explosive substance, definition of 

: (Schimank), A., ii, 296. 

Extraction apparatus, laboratory 
•• (Schwalbe and Schulz), A., ii, 227. 
modified Soxhlet (Weir), A., ii, 192. 

F. 

Faeces, excretion of saponin in (Back), 
A., i, 325. 

estimation of coprosterol in (Myers 
and Wardell), A., ii, 461. 
estimation of indole in (Bergeim), 
A., ii, 23. 

estimation of pliosphorus in (Sato), 
A., ii, 406. 

Fagopyrum fagopyrum (buckwheat), 
globulin of (Johns and Cheenoff), 
A., i, 315. 

Fat of butter. See Butter-fat. 

Fats, animal and vegetable (Wein- 
hagen), A., i, 56. 
action of symbiotic bacteria on the 
constituents of (Bierry and 
Fortier), A., i, 358. 
saponification of (Treub), A., ii, 71, 
303. 

‘ estimation of the iodine number of 
(Kelber and Rheinheimer), 
A., ii, 87. 

dropping-point apparatus for analysis 
of (DupiuS), A., ii, 376. 
detection of, with Sudan III (Mot- 
tram), A., ii, 338. 

Feathers of birds. See Birds. 
j 8 - and y-Fenchene, synthesis of 
(Komppa and Roschier), A., i, 445. 
$-Fenchenic acid, ^-hydroxy-, and its 
acetyl derivative (Komppa and 
Roschier), A., i, 445. 
a-Fenchenylanie acid, synthesis of 
(Komppa and Roschier), A., i, 429. 
^-a-Fenchocamphorol (Komppa and 
Roschier), A., i, 430. 
^-a-Fenchocamphoryl chloride (Komp¬ 
pa and Roschier), A., I, 430. 
Fenchone, synthesis of (RuzilSka), 
A., i, 22. 

Fenchosantenone, oxime and semi- 
caxdmzone of (Ruzicka), A., i, 24. 
Fermentation, alcoholic, theory of 
(Neurerg and Reinfurth), 

' A., i, ,517. 

•intermediate reactions in (v. Euler, 
Ohlsen, and Johansson), A., i, 
149. 

effect of aldehydes on (NeubeRg). 
A., i, 469. 

1 '''formation of phosphoric esters in 
1 (Lebedev), A., i, 364.' 


Fermentation, alcoholic, formation of 
hexosepliosphates during (v. Euler, 
Svanberg, Hallberg, and Brand- 
ting), A., i,54; (Neubbrg,Levite, 
and Schwenk), A., i, 91. 
formation of lactic acid in (Lebedev), 
A., i, 149. 

plant function of yeast in (Lindet), 
A., i, 329. 

lactic acid (van Dam), A., i, 363. 
action of sodium phosphate in (v. 
Euler and' Svanberg), A., i. 55. 

Ferments. See Enzymes. 

Ferriarsenites (Oryng), A., ii, 317. 

Ferric salts. See under Iron. 

Ferrimalonic acid, complex salts of 
. (Jaeger and Mees), A., i, 4. 

Ferrosilicon, estimation of silicon in 
(Nicolardot and Koenig), A., ii, 
407. 

Ferrous salts. See under Iron. 

Ferrum reductum, estimation of iron in 
(Ererhard), A., ii, 48. 

Ferulene (Semmlek, Jonas, and 
Roenisch), A., i, 118. 

Fibres, use of, in microscopic qualitative 
chemical analysis (Chamot and Cole), 
A., .ii, 129. 

Fibrin, acid hydrolysis of (Gortner 
and Holm), A., i, 83, 84. 
hydrolysis of, in presence of ferric 
chloride (Morrow and Fetzer), 
A,, i, 248. 

swelling of, in adds and their salts 
(Fischer and Benzinger), A., i, 
129. 

Fibrin ferment (thrombin), rate of form¬ 
ation of (Mellanby), A., i, 87. 

Filter, s membrane (Zsigmondy and 
Bachmann), A., ii, 307. 

Filtration. See Ultra-filtration. 

Filtration apparatus (Ostwald), A., ii, 
192; (Martel), A., ii, 359, 
with stirrer (Fexgl), A., ii, 227. 

Filtration tube (Thornton), A., ii, 123. 

Firefly, bioluminescence in (Harvey), 
A., i, 89. 

Fisetol,' attempted synthesis of (Tam- 
bor and Du Bois), A., i, 395. 

Fish, poison for (Ishikawa), A., i, 
94. 

edible, analyses of (Clark ' and 
Almy), A., i, 280. 

Flame, propagation of, in mixtures of 
methane and air (Mason and 
(Wheeler), T./45 ; A., ii, 10, 70; 

' (Payman and Wheeler), T., 658 ; 

A., ii, 356; (Wheeler), T., 840. 
residual and ■ extinctive ' atmospheres 
of (Rhead), A., ii, 362. 1 ; ■ ^ 
Bunsen, reduction of metallic oxides 
in (Parish), A., ii, 309. . 
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Flame* luminous, determination of the j 
temperature of (Senftleben and 
Benedict), A., ii, 257. 

Flavanthrene, synthesis of (Scholl and 
Dischendobfer), A., i, 808. 

Flavcme derivatives in plants (Shibata 
and Nagai), A., i, 331.' 

Fleas, water. See Water-fleas. 

Flocculation (Pickering), A., ii, 189. 
Flokite (Callxsen), A., ii, 326. 

Fluids, characteristic equation of 
(Weiss), A., ii, 291, 354. 

Fluidity, and specific volume of aqueous 
solutions (Here), A., ii, 155. 
of liquid mixtures (Here), A., ii,389. 
Fluorene, colour reactions of, with 
aldehydes and carbohydrates (Gu- 
glialmelli and Delmqn), A., i, 
161. 

and diphenylmethane, action of sul¬ 
phur on (Szperl and Wierusz- 
Kowalski), A., 5, 492. 

Fluorescein, tetra iodo-, and its deriva¬ 
tives (Pratt and Coleman), A., i, 
175. 

octoiodo-, and its derivatives (Pratt 
and Coleman), A., i, 176. 

Fluorescence (Perrin), A. s ii, 418. 
of eyano-compcunds (Kauffmann), 

A,, i, 113. 

Fluorine- 

Hydrofluoric acid, use of, in analysis 
(Furman), A., ii, 277. 

Fluorine, estimation of, as thorium fluor¬ 
ide (Gooch and Kobayashi), A,, ii, 
238. 

Fluorocyclene, preparation of (Dzie- 
wonski and Suknarowski), A., i, 
296. 

Foaming, inhibition of (Fiske)," A., ii, 
858, 

Food-stuffs, inositol-phosphoric acids of 
(Bather), A., i, 212. 
detection and estimation of methyl 
alcohol in (v. Fellenberg), A., ii, 
177. 

estimation of purine bases in (v. Fel- j 
lenrerg), a., ii, 415. 

Formaldehyde, photosynthesis of, from 
carbon dioxide (Moore and Web¬ 
ster), A,, ii, 211. 

evolution of the vapour of, from form¬ 
alin (Bolten), A., i, 290. 

, action, of, ■ as a negative catalyst in 
sugar reactions (Maggi and Woker), 
iV 'A*, H* 22. ' ' 

;' wtion of carbamide and (Dixon), T., 

- ■; ..SrtW.? A., I» 

111 ,' Aeiipn 'at., on' glycwie and its metallic j 

,, salsIKAAnsE), i,-, 1A6. . , ; , j 

pn a-2-piperJdylpropaa-^-ol ! 


Formaldehyde, action of, on starch 
(Maggi and Woker), A., i, 375. 
behavionr of, in the organism, and its 
detection in presence of nrotropine 
(Salkowski), A., i, 862. 
detection of, by the Adamkiewicz reac¬ 
tion (Voisenet), A., ii. 280. 
estimation of amino-acids with (Jo- 
bid i), A., ii, 379. 

Fomaldehydehenzaldehydesulphoxylic 
acid, and its p-toluidine derivative 
(Binz), A,, i, 291. 

Formaldehydepiperylhydrazone (Wein- 
hagen), T., 586 ; A., i, 395. 

Formalin, evolution of the vapour of 
formaldehyde from (Bolten), A., i, 
290. 

Formamide, preparation of (Brann), 
A., i, 292. 

effect of dissolved substances on the 
velocity of crystallisation of(BRANN), 
A., ii, 394. 

Formamidines, reactions of (Dains and 
Harger), A., i, 238. 

Formaniliae, association of, in benzene 
(Innes), T m 432. 

Formic acid, distillation of aqueous mix¬ 
tures of (CEchsner be Coninck), 
A., i, 523. 

action of, on triaryicarbinols (Kov- 
ACHE), A., i, 539. 

nranyl salt, photolysis of (Hatt), A., 
ii, 143. 

rate of hydrolysis of esters of 
(Skrabal and Sperk), A., ii, 12. 
esters, physical properties of (Mat¬ 
hews and Favxlle), A., i, 153. 
dihydrocholesteryl ester (Farbenfab- 
BRIKEN VORM. F. BAYER & Co.}, 
A., i, 209. 

detection of, with hyposulphites (Co- 
manducci), A., ii, 248. 
estimation of, in mixtures with acetic 
and lactic acids (Onodera), A., ii, 
461. 

estimation of, volumetrically, in pre¬ 
sence of hydroxides, carbonates, 
oxalates and acetates (Tsirohnas), 
A., ii, 137. 

Form omethylanilide, jp-amino-, and 
p-nitro- (Levinstein and Morgan), 
A., i, 107. 

Formyldiphenyl&mine, association of, in 
benzene (Innes), T»> 431. 
FomyIme1&ylaininobeiizene-4-aa0-j8- 
naphthol (Morgan and Grist), T., 
692; A., i, 450. 

Fonuylmethylaminoheiizene-4-diazo- 
hydroxide (Morgan and Grist), T., 
692; A., i, 450. 

Formylphenylacetie acid, isomeric ethyl 
esters (Dieckmann), A., i, 15. 




INDEX OF SUBJECTS. 


ii. 585 


^Formyi-p-phenylenemethyldiamine. 
See Methylformanilide, p-amino-. 

Freezing 1 points of concentrated salt 
solutions (Rqdebush), A., ii, 388. 
of serums, clinical value of (Eigen- 
berger), A., i, 512. 

Friedel and Crafts’ reaction, mechanism 
of {Olivier), A., i, 228. 

Frog, secretion of the skin of the 
(Fluey), A., i, 325. 

Fructosediphosphoric acid, calcium salt 
(Farbenfabriken vorm. F. Bayer 
& Co.), A., i, 254. 

Fuller’s earth, use of the adsorptive 
power of, in separations (Seidell), 
A., ii, 62. 

Fnlminic acid, mercury salt (Hodgkin- 
son), A., i, 381. 

properties of, and its estimation 
(Heaven), A., ii, 233. 
velocity of explosion of (Mittag), 
A., ii, 438. 

colour reaction of pkenylhydrazine 
with (Langhans), A., ii, 414. 
analysis of (Nicolardot and 
Boudet), A., ii, 134. 

Fumaric acid, action of fumaryl chloride 
on (van Dorp and Montagne), A., i, 
334. 

Fumaronitrile, preparation of, and its 
action with hydroxylamine (Me¬ 
ld aster and Langiieck), A., i, 338. 

Fumaryl chloride, action of fumaric 
acid with (van Dorp and Montagne), 
A., i, 334. 

Fmidulus , eggs of. See Eggs. 

Fungi, higher, chemistry of (Zbllner), 
A., i, 55. 

Furfuraldehyde, condensation of pyrryl 
methyl ketones with (Finzi and 
Vecchi), A., i, 447. 

Furfuroids, estimation of, in beet resi¬ 
dues (Gillet), A*, ii, 248. 

2-Furfuryl bromide (v. Braun and 
K5hler), A., i, 163. 

X-Furfurylidene-3-benzylideneindane 
(Wuest), A., i, 490. 

1 -Furfury li&ene- 3-benzy lindene 
(Wuest), A., i, 490. 

Furfurylidenediacetyl oxime. See 8-2- 
Furylvinyl acetyl ketoxime. 

I-Fnrfurylidene-3-fnrylhydroxymethyl- 
indene (Wuest), A., i, 491. 

I-Furfurylideneindene, and its picrate 
(Wuest), A,, i, 490. 

1- Furfurylidene-3-methylindene, and its 
picrate (Wuest), A., i, 489. 

2- Furfurylmethylamine, benzoyl deriv¬ 
ative (v. Braun and Kohler), A., i, 
163 . 

2-Furfurylmethylethylainme, and its 

■ 1 saltsfv. Braun and Kohler), A. } i,163. 


2-Furfin‘ylmethyI”3-hydroxyethyl- 
amiue, and its salts (v. Beaun and 
Kohler), A., i, 163. 

2- Furfuryltrimethylammonium platini- 
chloride (v. Braun and Kohler), 
A., i, 163. 

Furnace, electric. See Electric furnace. 

w-Furylbenzfulvene. See 1-Furfuryl- 
ideneindene. 

3 -F ur ylmethyl-1 -benzylideneindene 
(Wuest), A., i, 490. 

a-2-Furyl-y-methyl-A^-butene (Schaar- 
schmidt, Georgeacopol, and Heii- 
zenberg), A., i, 432. 

3 -Fur ylmethyl-1 -furfurylideneindene 
(Wuest), A., i, 491. 

3- Furyimethylindene (Wuest), A., i, 
490. 

j3-2-Furyl-a*fcopropylacrylic acid 
(Schaarschmidt, Georgeacopol, 
and Herzenberg), A., i, 432. 

$-2-Furylvinyl acetyl ketoxime, isomer- 
ides and derivatives of (Diels and 
Boehling), A., i, 400. 

Fusarmm, amygdalin as nutriment for 
(Waterman), A., i, 55, 


G. 

Gadolinium, arc spectrum of (Edeh), 
A., ii, 89. 

purification of (Jordan and Hopkins), 
A., ii, 44. 

Galactose, toxicity of, towards green 
plants (Knudsen), A., i, 95. 

Gallaldehyde and its p-nitrophenyl- 
hydrazono (Rosenmund and Zetz- 
sche), A., i, 300. 

Gallium, estimation and separation of 
(Dennis and Bridgman), A., ii, 
456. 

Galloyl-fructose and -diacetone (Fischer 
and Noth), A,, i, 227. 

Galloylglucose (Fischer and Berg- 
mann), A., i, 225. 

Galloylglucoseacetone (Fischer and 
Bergmann), A., i, 225. 

Galloylglucosediacetone (Fischer and 
Bergmann), A., i, 225. 

Gall-stones, human, fat in (Salkowski), 
A., i, 90. 

Gas analysis (Henderson and Smith), 
A., ii, 81; '(Anderson), A., ii, 
84. 

applications of (Prince ; Henderson ; 
Henderson and Prince), A., i, 
136. 

general method of (Lebeau and 
Damiens), A., ii, 81. 
reagents, for (Anderson and Katz), 
A., ii, 124. 
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Gas analysis, carbon, monoxide in the 
54 chlorate pipette” in (Hofmann and. 
Schibsted), A., ii, 329. 

Gas analysis apparatus, Haldane’s 
(Henderson), A., ii, 81. 

Gas dilatometer, for determination of 
decomposition points (Moore and 
Davies), A., ii, 154, 

Gas equilibria, calculation of (Tread¬ 
well), A., ii, 59. 

Gas generator (Winkler), A., ii, 227 ; 
(Bruce), A., ii, 35S. 

Gas interferometer, calibration of 
(Edwards), A., ii, 47. 
use of (Seibert and Harpster), A., 
ii, 337. 

Gas warfare, methods of (Auld), A., i, 
205. 

Gases, emission spectra of (Hamburger), - 
A., ii, 210. 

absorption of Bdntgen rays in (Lang), j 
A., ii, 93. 

radioactive. See itadioactive gases. j 
electric discharge through (Wright), 
T., 79 ; A., ii, 51. 

mobility of ions in (Yen), A., ii, 212, | 

213 . : 

ionisation during interaction of (Pin- j 
exs), A., ii, 286. 

thermal conductivity of (Weber), A., 
ii, 185. 

compressibility and dilatabilitv of 
(Leduo), A., ii, 155. 
solution of, in liquids (Michaud), 
A., ii, 293. ] 

liquefied, viscosity of (Verschaf- ! 

felt), A., ii, 221, | 

diffusion of, through rubber (Dewar), j 
A-, ii, 186. | 

adsorption of, on plane surfaces of j 
solids (Langmuir), A., ii,, 430. j 
energy changes during collisions in ; 

(Hertz), A., ii, 105. 

Ignition of mixtures of (Mason and | 
Wheeler), T., 45 ; A., ii, 10, 70 ; j 
(Patman and Wheeler), T.. 656 : j 
A., ii, 356 ; .(Wheeler), T., 840 ; j 
(McDavid), A., ii, 10. ! 

fractional combustion of (Bancroft), ] 
A., ii, 13. 

chemically indifferent, measurement 
of volume changes on mixing,- by - 
■ refraction methods (Fuchs), A., ii, 
298. 

mixed, thermal conductivity of 
(Weber), A., ii, 218. 

.estimation of vapours of liquids in ■ 
(H: S. and M.D.DAvis), A., ii, 411. 
ftaMoutea? (Milrau»$), A., ii, 271. 
GswtiaC'iile#, estimation, of chlorine in j 
LiSiiOT,, and Joust),"A*, ii, 237; j 
: ivIGjkssm. and Farre);'A., ; ii, 272. I 


Gastric juice, estimation of enzymes in 
(Michaelis), A., ii, 468. 
estimation of free hydrochloric acid in 
(Kelling ; Delort and Roche), A., 
ii, 450. 

Gauge, vacuum (Kaerer), A., ii, 264. 

Gedrite from Hungary (Pawlica), A., 

ii, 170. 

Gelatin, influence of electrolytes on the 
osmotic pressure of solutions of 
(Loeb), A., i, 510. 

acid hydrolysis of (Gortner and 
Holm), A., i, 84. 

swelling of, in acids and their salts 
(Fischer and Hooker), A., i, 130 ; 
(Fischer and Coffman), A., i, 131. 
swelling of, and the viscosity of its 
solutions (Loeb), A., i, 317, 318, 
action of electrolytes on the precipita¬ 
tion of, by alcohol (Finn), A., i, 
198, 240, 318, 319 ; (Loeb), A., i, 
240, 413. 

Gels, structure of (Osborne; Bach¬ 
mans), A., ii, 433. 

formation of crystals in (Holmes), A., 
ii, 37. 

$ -Geneseretholemethinc, and its salts 
(Max and Michel Polonqvsiu), A., 
i, 505. 

il-Geneserinemethine, and its salts (Max 
and Michel Polonovski), A., i 
505. 

^-Geneserolenemethine, and its deriva¬ 
tives (Max and Michel Polonovski)", 
A., i, 505. 

Genisfeiue, and its salts (Valeur), A., 
i, 408. 

Gentiana gcrmanica , crystalline sub¬ 
stances in the leaves of (Mglisch), 
A., i, 247. 

Gentiolutein (Molisch), A., i, 247. 

Geologic time, estimates of, from radio¬ 
activity data (Shelton), A., ii, 14. 

Gerhardt, Charles , celebration of the 
centenary of, A., ii, 16. 

Germination, action of mineral acids on 
(Maquenne and Demoussy), A., i, 
243. , 

Gilpinite from Colorado (Larsen and 
Brown), A,, ii, 120. 

Ginger, pungent principles of (Fomu ea), 
A., i, 396, 446. 

Gitaline, rotation and molecular weight 
of (Burmann), A., i, 122. 

Glands, suprarenal. See Suprarenal 
glands. , 

^Glashopf,” formation of (Leitmeier 
and Goldschlag), A., ii, 118.. v, ■> A 

Glass, adsorption, of -gases by; (Lang¬ 
muir), A., ii, 430. '' .v-“ 

corrosion of* - by sodium, - hydroxide, 

(vAN'Kietob^^ 
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Glass, optical, barium disilicate crystals 
in (Bowen), A., ii, 198. 
analysis of (Ronnet), A., ii, 206. 

Glass tips for drop-weight apparatus 
(Davies), A., ii, 228. 

Glauber, Johann Rudolph, life pf 
(Brieger), A., ii, 396. 
records of the death of (Jorissen), A., 
ii, 164. 

Globulin (Starke), A., i, 83. 

^-Globulin, denaturation of, by heat 
(Homer), A., i, 138. 

Giuciuum nitride (Vouenasos), A., ii, 

76. 

Glucoacetovanillone, and its tetra- 
aeetyl derivative (Mauthner), A., i, 
545. 

Gluco-p-coumarie acid, and its methyl 
ester, tecra-acetyl derivative (Mauth¬ 
ner), A., i, 545. 

Glucoferulic acid, and its methyl ester, 
tetra-acetyl derivative (Mauthner), 
A., i, 545*. 

Glucosalicylic acid, methyl ester, tetra- 
acetyl derivative (Mauthner), A., i, 
545. 

Z-Glucosan, conversion of, into dextrin 
(Pictet), A., i, 527. 

Glucosazone, formation of, in the oza- 
zone reaction (Garard and Sher¬ 
man), A., i, 335. 
d- Glucose. See Dextrose. 

Glucose benzyl, ethyl, methyl, and 
propyl mercaptals, and their penta- 
acetates (Schneider, Sepp, and 
Stiehler), A., i, 253. 

Glucosides, synthetic (Mauthner), A., i, 
544. 

of the amygdalin group, nomenclature 
of (Bouequelot), A., i, 347. 
digitalis (Meyer), A, i, 367. 
Glucosides. See also:— 

Convolvulin. 

Jalapin. i 

Linamarin, 

Oleandrin, 

Uzarin. 

Glycerol, equilibrium in, the system: 
aniline, water, and (Kolthoff), A., 
i, 63. 

catalytic decomposition of (Sabatier 
and Gaudion), A., i, 334. • 

estimation of (Beckers and Kolt¬ 
hoff), A., ii, 178. 
estimation of, by the copper method 
(Weiss), A., ii, 374. 
estimation of, by the iodide method 
(Neumann), A., ii, 21. 
estimation of water in (Kolthoff), 
A.,ii, 178. 

Glyceryl chlorohydrins, formation of 
(Smith), A., i, 370. 


Glycine, isomeric forms of (Falk and 
Sugiuea), A., i, 292. 
action of formaldehyde on, and its 
metallic salts (Krause), A., i, 156, 
injection of, and its derivatives, and 
elimination of dextrose (Geeen- 
wald), A., i, 513, 
metabolism of. See Metabolism. 
Glyeineanilide, bromoaeetyl derivative 
(Dubsky and Geanacher), A., i, 189. 
Glycol, C 10 H 20 O 2 , from rZ-pinol hydrate 
(Wallace and Pelikan), A., i, 446. 
Glycol. See Ethylene glycol. 

Glycols, preparation of (Hibbebt), A., i, 
52i. 

and their derivatives, preparation Of 
(Chemical Development Go.), A., 
i, 288. 

Glycol esters, preparation of solxitions 
of (Farbenfabriken yorm. F. Bayer 
& Co.), A., i, 165. 

Glycollami&ine, salts of (Rule), T., 17. 
Glycollyl-^-anisidiae (Farbwerke 
vorm. Meister, Lucius, & Bruning), 
A., i, 536. 

Glycollyl-p-phenetidine (Farbwerke 
vorm. Meistee, Lucius, & Bruning), 
A., i, 536. 

Glycosuria. See Diabetes. 

Glycuronic acid, detection of, by the 
naphtharesorcinol reaction (van dee 
Haae), A., ii, 376. 

Glyoxalones, preparation of, from hydr¬ 
olysis of pyrimidine nucleosides (John¬ 
son), A., 5, 81. 

Glyoxylic acid, fermentation of (Lebe¬ 
dev), A., i, 365. 

Gold, colloidal, precipitation of, on 
metallic surfaces (Spear and 
Kahn), A., ii, 66. 
coagulation in solutions of (Zsig¬ 
mondy), A., ii, 101. 
hydrosols, coagulation of (W estgren 
" and Reitstottee), A., 11,^301.^ 

Gold alloys with copper and with silver, 
resistance of, to chemical reagents 
(Tammann), A., ii, 445, 447. 
with silver and lead (Goto), A., ii, 
365. 

Gold compounds, behaviour of, at high 
temperatures and pressures (Morris), 
A., ii, 270. 

Gold chloride, adsorption^ of, from its 
solutions by charcoal (Koch), A., ii, 
186, t 
Gold, estimation of, in sea-water (Koch), 
A,, ii, 186. 

Gold ores, from the Cote d’Ivoire (Roux), 
A., ii, 203. / ; ' .. 

Gossypol. preparation and derivatives of 

, (Caeeuth), a., i, 266 ; (Withers 
and Caeeuth), A., i, 827. 
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Goyasite (be Gramont), A., ii, 170. 

Grape-fruit, American. See Citrus decu - 

numa. 

Growth, water-soluble substance pro- : 
meting (Drummond), A*, i, 358. 
antagonistic action of metallic salts 
on (Osterhoct), A., i, 331, 

Growths, organic, filaments of metals 
resembling (Lillie), A., i, 278. 

Goaiacol, preparation of (Zollinger | 
and Rghling), A., i, 497. 
detection of (Matte), A., ii, 338. 

Guaiaeol, nitre-derivatives of (Pqlle- 
coff and Robinson), T., 645; A., i, 
427. 

Guaiacolsiilphonic acid, potassium salt, 
detection and estimation of (Palkin), 
A., ii, 375. 

Guanidine, metabolism induced by in¬ 
jection of, and its salts (Watan- 
abb), A., i, 205, 327. 
in muscle after removal of the para- j 
thyroids (Henderson), A., i, 279. 
phosphotungstate (Drummond), A., i, • 
337. 

Guanesin®-adenosine-phosphoric add, ! 
and its brucine salt (Thank hattser . 
and Bgrfmuller), A., i, 317. ; 

Guinea-pigs, scurvy in (Harden and 
ZlLVA), A., i, 562. 

Gran ammoniac oil, constituents of ; 
(Semmler, Jonas, and Boenlsoji), ! 
A., i, 118. J 

Gum "benzoin, Sumatra, constituents of | 
(Lies and Zinke), A., i, 502. 1 

Gwaeine, constitution of (Hess and j 
Ljebbrandt), A., i, 401. 
constitution and derivatives of (Feed- J 
benberg), A., i, 403. 
methyl ester of. See Guvacoline. 

Gnvacoline, aud its hydrobromide j 
(Hess), A., i, 403. 

Gyronm, etching of, by sulphuric acid s 
(Grengg): A., ii, 448. 

H. : 

! 

JSfem&tta in human blood-serum (Feigl ; j 
Feigl and Deussing), A., i, 241. j 

Bjemin, 'Constitution and esterification of 
(K luster). A., i, 200. 
preparation of crystals of (Zawalkie- ' 
wicz), A., i, 316; (Rokarius), A., ' 

1 ii, 467* 

action of aniline on (XtsTER and Lgb- 
mmm\ A., i, '2Q0* 
action of diazomethane on (ESster, 
Curing, and KtJBCH), A., I, 199. 

Hmagtatta (»i Graaff), A.,, i, 610. 
prepteition of strong solutions'of, and 
©ofadpr: .filters of its oomponnds 
.fH'ARTtlDGE), A»y% 316, 


Haemoglobin, estimation of, colorimetric- 
ally (Palmer), A., ii, 88; (Berczel- 
ler), A., ii, 340. 

Haemolysis (Hkrzfelb and Klinger). 
A., i, 357- 

Haliotis (abalone), preparation of taurine 
from (Schmidt and Watson), A., 1, 

255. 

Halogens, estimation of, in presence of 
mercury (Francois), A., ii, 271. 

Halogen organic compounds, formation 
and decomposition of (Biilmann), 
A., i, 212. 

catalytic reduction of (Eosenmund 
and Zetzsche), A., i, 339. 

Heart, measurement of the minute 
volume of (Fridericia), A., i, 275. 
effect of cesium ions on the action 
of the (Zwaardemakeb), A,, i, 
326. 

Heat, atomic, volume elasticity and 
frequency of monatomic metals (Ber¬ 
noulli), A., ii, 427. 
specific, theory of (Jankowsky), A., 
ii, 59; (Drucker), A., ii, 216. 
at low temperatures (Keesom and 
Onnes), A., ii, 217. 
of elements (Mills), A., ii, 7. 

Heat of combustion of paraffins (Lageii- 
lof), A m ii, 62, 

Heat of dilution and its variation with 
temperature (Pratt), A., ii, 220. 

Heat of formation, relation of, to the 
atomic weights and density of the re¬ 
acting elements (Feeble), A., ii, 
296. 

Heat of solution, fictitious, determination 
of (Cohen and Bruins), A., ii, 297. 

Helicofuscin (DhFre and Yegezzi), A., 
i, 85. 

Helicorubin (Dh&riS and Veoezzi), A,, 
1, 85. 

Helium, atomic weight of (Guye), A., 
ii, 224. 

spectrum of, under the influence of an 
electric field (Takamine and Yo- 
shida). A., ii, 258. 

Helix pomatia, colouring matters in the 
bile of (DHfosf; and Vegezzi), A., i, 
85. 

Helpen, Berend Coenders van , life and 
work of (Jaeger), A., ii, 164. 

Heptaldehyde, red action of (Levene and 
Taylor), A., i, 422. 

Heptamethyl methyl-lactoside (Ha¬ 
worth and Leitch), T., 195; A., i, 
213. 

a^-Heptanetriol, synthesis of (Ha- 
monet), A., i, 421. 

Aa-Eeptenylarsinic acid, B-chloro- 
(Farbenfabriken vorm. F. Bayer 
k Co.), A., i, 257. 
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Heptineneehloroarsinic acid. See A a - 
Heptenylarsinic acid, j3-chloro-. 

Heptylidenehydrazine (Darapsky), A., 
i, 554. 

Heteropoly-acids (Rosenheim and Ja- 
nicke), A., ii, 19, 48, 77. 

Hexa/subutyldistannane (G ruttne r) , 

A., i, 160. 

Hexadecyl alcohol, association of, in 
benzene and alcohol (Innes), T., 431. 

Hexaethyldistannane (Gruttner), A., 

i, 159. 

a/c-Hexaethyldistannyldeeane (Grutt¬ 
ner, Krause, and Wiernik), A., i, 
135. 

ae-Hexaethyl&istannylpentane (Grutt¬ 
ner, Krause, and Wiernik), A., i, 
135. 

Hexahydrofarnesol (Semmlek, Jonas, 
and JRoenisch), A., i, 119. 

Hexahydrophthalimi&e ( Willst atter 
and Jaquet), A., i, 392. 

ae-Hexamethyldiplumbylpentane 
(Gruttner, Krause, and Wiernik), 
A., i, 136. 

Hexamethylenetetramine (urotropinc), 
behaviour of, in the organism (Sal- 
kowski), A., i, 362. 
o-ace toxybenzoate (Egger), A., i, 
299. 

analysis of tablets of (Emery and 
Wright), A., ii, 378. 

Hexamethyl methyl-lactoside ' (Ha¬ 
worth and Leitch), T., 195. 

Hexane, boiling point of mixtures of 
nitrobenzene and (Buchner), A., 

ii, 9. 

Hexa-n-propyldistannane (G ruttnee), 
A., i, 159. 

A/s-Hexenaldehyde, and its semicarb- 
*azone (Walbaum), A., i, 302. 

Ay-Hexen-a-ol (Walbaum), A., i, 302. 

A/3-Hexenyl alcohol, and its derivatives 
(Walbaum), A., i, 302. 

Hexosamic acids, epimeric (Leyene), 
A., i, 530, 532. 

Hexosediphosphoric acid, and its role 
in alcoholic fermentation (Neuberg, 
Levite, and Schwenk), A., i, 91. 

Hexosephosphates, formation of, in 
alcoholic fermentation (v. Euler, 
Svanberg, Hallberg, and Brandt- 
ing), A., i, 54. 

Hide-powder, adsorption of hydrochloric 
acid by (Eubelka), A., ii, 390. 

Hippuric acid, influence of the liver on 
the synthesis of (Laokner, Levin¬ 
son, and Morse), A., i, 278, 559. 

Hippuryl-jS-alanme (Baumann and 
. Ingvaldsen), A., i, 455. , 

Histidinef preparation of (Jones), A., i, ■ 


Histidine, estimation of, volnmetrically 
(L aute nsc ii lager ), A., ii, 466 . 
estimation of, in proteins (Thrun and 
Trowbridge), A., i, 324. 

Hogelende, Theobald veni, life and work 
of (Jaeger), A., ii, 437. ‘ 

Hollandns, Jan Isaac and Isaac, the al¬ 
chemists (Jorissen), A., H, 437. 

Holmium. separation of (Khemers and 
Balke), A., ii, 200; (Yntema and 
Hopkins), A., ii, 398. 

Homatropine, detection of (Richmond), 
A., ii, 251. 

Homberg, Willem , life and work of 
(Jaeger), A., ii, 164. 228, 

Homofenchonic acid. See 3-Carboxy-3- 
methylq/dopentane-l -wobutyric acid. 

Homonorcamphoric acid, and hydroxy-, 
and their methyl ethyl esters (Hin- 
tikka and Komppa), A., i, 543. 

Homophorone, and its derivatives (De- 
lacrk), A., i, 423. 

Homotropine, and its salts and deriva¬ 
tives (v. Braun and Muller), A., i, 
234 ; ’ (Chemische Werke Gren- 
zach), A., i, 235. 

p Homoveratronitrile ^ (3:4 -dimethoxy* 
phenylaeetonitriU) (Kaufmann and 
Miller), A., i, 178. 

Horse chestnuts, constituents of (Mas¬ 
son), A., i, 518. 

Hugo Muller lecture (Miers), T., 363; 
A,, ii, 235. 

Humin, formation of, by the acid hydr¬ 
olysis of proteins (Gortner and 
Holm), A., i, 84. 

Humus, estimation of, in soils (Jakob- 
sen), A., ii, 136. 

Hy&antoin, derivatives of (West), A., i, 
811. 

Hydrastis powder, detection of berberine 
in, microchemically (Ess), A., ii, 
466. 

Hydrates, formation and determination 
of, in solutions (Kendall, Bogge. and 
Andrews), A., ii, 36. 

Hydrasidinecarboxylic acids, esters, 
hydrolysis of (BClow and Hubs), 
A., i, 196. 

Hydrazine hydrate, action , of, with 
cyanotetrazole (Lipschitz and Do- 
nath), A., i, 353, 

Hydrazines, amino- (Franzen . and 
Mondlange), A., i, 458. 

Hydrazine-acids (Darapsky), A., i, 
506, 553. 

Hydrazinodimalonic acid, dihydrazine 
.‘-alt (Darapsky and Prabhakar), 
A., i, 507. r , 

s-Hydrazinophenylacetic acid, and' its 
amide hydrochloride (Darapsky), A., 
i, 553. 
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a-Hydrazinophenylacetic acid, and ui- 
troso-, and their derivatives (Daraf- 
sky and Prabhakar), A., i, 507. 
5-Hydrazuio-3-pli8nyl-5-?ft-iiitrophenyI- 
4; 5-dihydropyrazole, 4-hydroxy- i 
(Bodfokss), A., i, 231. 
a-Hydrazino-^-phenylpropioiiic acid, « 
and a-nitroso-, and its derivatives 
(Darapsky and Berger), A., i, 
507. 

a-Hydrazinopropionic acid, ethyl ester, 
hydrochloride (Darapsky and Prab¬ 
hakar), A., i, 506. 

4-Hydrasinostilhene, and its derivatives 
(Fkanzen), A., i, 458. 
a-Hydrazino/swaleric acid, and its de¬ 
rivatives (Darapsky and Prabha¬ 
kar), A., i, 506. 

Hydrazophenylacetic acid, and its ethyl 
ester (Darapsky and Prabhakar), 
A., i, 506. 

Hydrin dene, trans-1 :2-tfihydroxy-, pre¬ 
paration and derivatives of (Boese- 
ken and yak Look), A., i, 388. 
l-Hydrindon©-2'Carhoxylic acid (Robin¬ 
son and Crabtree), T. } 879. 
Hydriodo^oeinehomne (L£ger), A., i, I 
232. | 

Hydroaromatic compounds, hydroxy-, j 
pharmacology of (Sasaki and Oku- j 
shima), A., i, 563. 

Hydxoatophan, physiological action of j 
(Pohl), A., i, 515. 

Hydrobromic acid. See under Bromine, j 
Hydrobromoffpocinchomne (Linger), A., 
i, 121. 

Hydrocarbon, C 10 H 18 , from spinacene and \ 
sodium (Chapman), T., 464. 

C*H l# , and its pierate, from 2-iodo-l- ; 
methylnaphthalene and copper j 
(Weitzenbock), A., i, 493. 

C K H 48 , from rice bran (Weixhagen), ■■ 
A., i, 56. 

Hydrocarbons, electrochemical synthesis 
of, by Kclbe’s method (Fighter 
and Krummenachke), A., i, 369. 
and their exy-derivatives, molecular 
association of (Jopjssen), A., ii, 8. 
dissociation of (Meyer and Hofmann), 
A., i, 383. 

solubility of, in liquid sulphur di¬ 
oxide (Moore, Morell, and 
Egloff),..A., i, 285. 

* action of ■ trioxymethylene on, in 
presence of aluminium chloride 
(Frankfobtbr), A., i, 105. 

, aromatic, constitution of (Lagerlof), 
A., ii, 31. 

sulphonation of, and their deriva- 
' fives (Bulb), A., i, 180. 
gaseous, electric discharge through * 
(Wright), T., 79; A., ii, 51. 


Hydrocarbons, paraffin, preparation of 
(Farbenfabiuken vorm. F, 
Bayer & Co.), A., i, *209. 
boiling points of (Le Bas), A., ii, 
292. 

tertiary, synthesis and oxidation of 
(Levene and Oretcher), A., i, 
250. 

Hydrochloric acid. See under Chlorine. 

Hydroeinnamylcocaine ( Boehringer 

& Sohne), A., i, 547. 

Hydrocyanic acid. See under Cyanogen. 

Hydrofluoric acid. See under Fluorine. 

Hydrogen, atomic weight of (Gtjye), 
A., ii, 224. 

spectrum of, under the influence of 
an electric field (Takamine and 
Yoshida), A., ii, 253; (Nitta), 
A., ii, 254. 

ultra-violet canal ray spectrum of 
(Stark, Gorcke, and Arndt j 
Stark), A., ii, 141. 
constitution and rotatory power of 
(Sgmmerfeld), A., ii, 89. 
scattering of light in (Born). A., ii, 
281. 

action of light on mixtures of chlorine 
and (Padoa and Butiroki), A., ii, 
345. 

diamagnetism of, and the value of the 
magneton (Oxley), A., ii, 387. 
mobility of ions in (Yen), A., ii, 
212 . 

liquid and solid, specific heats of 
(Keesom and Onnes), A., ii, 217. 
determination of the critical point of 
(Onnes, Crommelin, and Oath), 
A., ii, 8. 

liquid, vapour pressure of (Cath and 
Onnes), A., ii, 218, 294. 
viscosity of ( Verschaffelt), A., ii, 
221 . 

occlusion of, by metallic electrodes 
(Harding and Smith), A., ii, 
424. 

absorption of, by sodium oleate 
(Anderson and Katz), A., ii, 124. 
rate of absorption of, by olive oil 
(Masted), A., ii, 72. 
effect of hydrogen chloride on the 
equilibrium of nitrogen and (Lud- 
lam), A., ii, 67. 

Hydrogen bromide. See Hydrobromic 
acid under Bromine, 
chloride. See Hydrochloric acid 
under Chlorine. 

fluoride. See Hydrofluoric acid under 
Fluorine. ■ 

peroxide, reducing action of (Klein- 
stuck). A., ii, 106. 
reduction of carbon dioxide by (Wis- 
licenus), A., i. 472. 
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Hydrogen peroxide, action of iodine 
and, on alkali and alkaline earth 
hydroxides (Broeksmit), A., ii, 
16. 

action of, on lead salts (Zotieb), 
A., ii } 18. 

reaction of ozone with (Rothmund 
and Burgstaller), A., ii, 16. 

neutralisation of sodium borate 
with (Cambe and Diacono), 
A., ii, 368. 

use of, as a reagent in the purine 
group (Venable), A., i, 409; 
(Moore and Thomas), A., i, 
410 ^ 

detection of, by formation of di- 
hydroxytartarie acid (Denig&s), 
A., ii, 21. 

estimation of minute quantities of, 
in presence of nitrites (Quarta- 
roli), A., ii, 452. 

selenide, detection of, in rain and 

snow (Gassmann), A., ii, 309. 
sulphide, dissociation of (Randall 
and v, Bigtiowsky), A., ii, 
159. 

action of mercuric bromide with 
(Francheschi), A., ii, 365. 

generator for (Munn), A., ii, 108 ; 
(Battler), A., ii, 165 ,* (Ernest), 
A., ii, 396. 

automatic stopcock for (Classen), 
A., ii, 108. 

Hydrogen electrode. See Electrode. 

Hydrogenated compounds, preparation 
of (Faiibenfabriken vorm. F. 
Bayer & Co., A., i, 494, 534. 

Hydrokephalin, preparation of (Levene 
and West), A., i, 421. 

Hydrolecithxn, preparation of (Leyene 
and West), A.,i, 98. 

Hydroscopoiine, preparation of, and its 
chloride hydrochloride (Hess), A., i, 
405. 

a-Hydroxy-acids, 4 optically active, in¬ 
fluence of inorganic haloids on 
the rotation of (Clough), T. f 
526; A., ii, 255. 

rotation of amides of (Hudson), 
A., i, 292. 

and their racemates, influence of 
boric acid on the conductivity of 
(Boeseken and van der Ent), 
A., ii, 147. , 

Hy&roxyazo-compoun&s, electrolytic 
reduction of (Puxeddu), A., i, 551. 

Hydroxy T ketone, C 10 H 16 O 2 and its semi- 
carbazone ( Wallace and Woodman), 
A., i, 441. 

Hydroxylamine compounds with 

: platinum salts: (T^chugaev and 

' Tsoherntaev), T., 884. •' 


Hymmodyctyon excehum, constituents 
of the bark of ( Gibson and Simonsen), 

A., i, 151. 

Hypochlorites. See under Chlorine. 
Hypoiodites. See under Iodine. 
Hypophosphates and Hypophosphoric 
acid. See under Phosphorus. 
Kypoxanthine phosphotungstate (Drum¬ 
mond), A., i, 337. 

Hyssopin, found in hyssop killed bv 
fungus (Tunmann), A., i, 332. 


I. 

Ice, crystallography of (Rinne), A. s ii, 

75. 

Ignition of gaseous mixtures (McBavid), 
A., ii, 10. 

. of mixtures of "methane and air 
(Mason and Wheeler), T., 45; A., 
ii, 10,70; (Patman and Wheeler), 
T., 656; A., ii, 356 ; (Wheeler), 
T., 840. 

Ilsemannite, estimation of molybdenum 
in (Yancey), A., ii, 372. 
#-Xmmoazo!ylethylamine phospho- 
tungstate (Drummond), A. ‘ i, 387. 
Iminodiacetanilide, and its salts and 
derivatives (Dujbsky and Grana- 
oher), A., i, 188. 

Iminodiacetanilide, nitroso- (Curtius 
and Hofmann), A., i, 294. 
Iminodiacetic acid, azide and hydrozide 
of, and nitroso-, ethyl ester, and 
their derivatives (Curtius and 
Hofmann), A., I, 293. 
and nitre-, and nitroso-, metallic salts 
(Dubsky and Spfjtzmann), A., i, 
102, 103. 

methyl ester, action of aniline on 
(Dubsky and Granachee), A., i, 

■ 188. 

Iminodiacetonitrile, conversion . of 
methyleneaminoacetcnitrile into 
(Bailey and Lochte), A., i, 60. 
Iminodiaceto A«!mnitroanilide, nitro- 
(Dubsky and Granachee), A., i, 
189. 

a-Imino-j8j8-diphenyldipropionic acid 
(S enter, Drew, and Martin), T. 
161; A., i, 167. ^ # - 

Iminodipropionic acid, and nitro-, 
copper salts (Dubsky and ' Sfbitz- 
mann), A., i, 102. 

Iminohydrins, constitution of '(Rule),. 
T., 3; A., i, 115. 

a-IminolsBvnlic acid, ' ethyl ester 
(Mumm and Huneke), A., i, 183. 
Iminoviolnric acid, and its salts and 
derivatives (Lifschitz and Kritz- 
' MANN), A., i, 1927 ' 
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Zndene, condensation of, with ketones j Iodine, equilibrium of sulphur and of 
(Thiele and Merck), A., i, 484. I selenium with (Beckmans and 

oxide (BofesEKEN and vax Loon), | Platzmann), A., ii, 229. 

A., i, 388. | purification of (Lenci), A., ii, 360. 

4:3-Indeno-l:2'bensoqiimoiie } 7*liydi , oxy- j action of hydrogen peroxide and, on 
(Bob insox and Crabtree), T., 879. S alkali and alkaline earth, hydroxides 

Xnditators, theory of (White and j (Bboeksmit), A., ii, 16. 

Ace.ee), A., ii, 328. ! action of sodium sulphide with (Ehr- 

absorption spectra of (Tingle), A..yi, j lich), A., ii, 125. 

236. j compound of starch with (Beeczel- 

dissociation constants of, in presence J lee), A., i, 101. 
of neutral salts (Kolthoff), A., ii, j recovery of, from residues (Stephen- 
186. | SON), A., ii, 192. 

in animal tissues (Croziek), A., i, Iodides, detection of, in presence of 
514. cyanides (Cuetman <and Kauf- 

end ]>oints of, in dilute sodium hypo- man). A., ii, 272. 

chlorite (Cullen and Austin), A.. estimation of, in presence of brom- 

ii, 265. ides and chlorides (Winkler), 

for determination of the hydrion con- A., ii, 237. 

centraticn of serum (Homer), A., i, Iodic acid, detection and estimation 
137. of, in presence of hydrobromic, 

Indigotin, structure of the ehromopkore hydrochloric and hydriodic acids 

of (Herzog), A., i, 310. * (Purgotti), A., ii, 451. 

estimation of (Heinisce), A., ii, lodates, estimation of, in presence of 
413. bromates (Rupp), A., ii, 126. 

Indole, estimation of, in feces (Rer- j estimation of, in presence of hypo- 

geim), A., ii, 23. ! iodites (Rupp), A., ii, 125. 

Indole - ethy famine phosphotungstate j Hypoiodites, estimation of, in presence 

(Drummond), A., i, 337. J ofiodates (Rupp), A., ii, 125. 

Xndolinones, Bz-hydroxy-. See Oxin- Iodine detection and estimation:— 
doles, hydroxy-. detection of chlorine in (Pinkhof), 

Inorganic compound®, relation of colour A., ii, 172. 

of, to their structure (v. Bichowsky), estimation of, volumetrically (Taru- 
A., ii, 142. Gi), A., ii, 203. 

Inositolphosphoric acid of food-stuifs Iodoform, effect of light on (Goman- 
(Rather), A., I, 212* duccx and Meduri), A., i, 521. 

Interferometer, application of, to gas solubility of, in glycerol (Chiaria), 
analysis (Seibert and Haupster), A., i, 97. 

A., ii, 367. lofiotannic reagent (Tsakalotos and 

Intestine, stimulating constituent of ex- Dalmas), A., ii, 454. 

tracts of (Le Heux), A., i, 323. Ions, charge and dimensions of (v. 
human, formation of phenol in, by Hevesy), A., ii, 51. 

bacteria (Rhein), A., i, 206. calculation of the normal potential of 

Xnulenin in the tubercles of asphodels (Herzfeld), A.,ji, 289, 

(Couvkeur), A., i, 366. _ Ionisation, chemistry of (Hantzsch), 

Inulra, formation of, in plants (Colin), A., ii, 299. 

A., i, 153. of electrolytes (Milner), A., ii, 54,148. 

transformations of, in the Jerusalem and electromotive force of electrolytes 
■ artichoke (Colin), A., i, 208. (Linhart), A., ii, 28. 

degradation of, in chicory root (Ges- of gases during interaction (Pinkus), 
lin and Wolff), A., i, 246. A., ii, 2S6. 

lavertase in serum (Boissetain), A., i, in solutions (Kendall and Bodge), 
321. ■ A., ii, 37. 

extraction of,, from yeast (Buchner of organic acids of the paraffin series 
and Reischle), A., i, 54. in relation to their structure (De- 

lodic add. See under Iodine. rick and Hess), A., i, 211. 

Iodine, resonance spectra of (Wood), A., Ionisation potential, relation between 
. 1 ' 1 ’ '.ii, §9 (Woo# and Kimura), A., ii, emission spectra and (Hardtke), A., 
§L ; 1 y ' ii, 385 . ' ■ y 

; ‘" 'SoliMlity' of, in 'Various solvents (Hil- Ipecacuanha alkaloids (Pyman), T m 
'and Beebe), 222; A,, i, 267; (Walters;,Baker, 
44 h 3S» and KoDH); : A,yi,.,92."j ' ■ :i 
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Iridium, K-speetra of (Liuenfeld and 
Seemakn), A., ii, 383. 

Xridi- and Irido- chlorides, hydrated, 
dehydration of (DelLpine and 
Boussi), A., ii, 322. 

Iron, flame and furnace spectra of (Hem- 
salech), A,, ii, 341; 
line spectrum of (Hemsalech), A., ii, 
384. 

electrolytic deposition of (Kremann 
and Breymesser), A., ii, 57. 
transformations of, at high tempera¬ 
tures (Honda ; Brooke and Hunt- 
■ i ng), A., ii, 115. 

equilibria in the reduction and cement¬ 
ation of (Schenck), A., ii, 355. 
corrosion of, by water, influence of 
calcium sulphate on (Medinger), 
A., ii, 16d. 

resistance limits of mixed crystals of 
silicon and vanadium with (Tam- 
mann), A., ii, 235. 
action of selenic acid on (Tutton), 
A., ii, 193. 

meteoric. See Meteoric iron. 

Iron alloys with carbon (Ruer and 
Goerens), A., ii, 399. 
with nickel, electrolytic deposition of 
(Kremann and Breymesser), A., 
ii, 57. 

Iron bases ( ironammines ), salts of, with 
organic acids (Ephraim and Rosen¬ 
berg), A., i, 391. 

Iron nitride, synthesis of (Matted), 
A., ii, 196. 

bisulphide, preparation of (Rodt), A., 
ii, 443. 

insulphide {Mecklenburg and 
Rodt), A., ii, 167. 

Ferric arsenate, peptisation of 
(Holmes and Arnold), A., ii, 317. 
hydroxide, solubility of, in water 
(Almkyist), A,, ii, 320. 
oxide, precipitation, stability and 
constitution of hydrates of 
(Neidle), A., ii, 45. 



Ferrous carbonate, equilibrium in the 
system: carbon dioxide, water 
and (Smith), A., ii, 261. 
selenate, preparation of (Tutton), 
A., ii, 193. 

Steel, effect of heat treatment on the 
thermoelectric properties of 
(Campbell and Dowd), A., ii, 97. 
cooling And tempering of (Cheye- 
' nard), A., ii, 202. 
heterogeneity of (Le Ohatelier 
and Bogitch), A., ii, 442. 
detection of carbon in (Whiteley), 
ii, 130, 


Iron:— 

Steel, estimation of manganese in 
(Kelley, Spencer, Illing¬ 
worth, and Gray), A., ii, 134. 
estimation of phosphorus in (Czako), 
A., ii, 173. 

See also Manganese steel and Tungsten 
steel. 

Iron detection, estimation, and separa* 
tion:— 

detection of, biologically (Beyer- 
inck), a., i, 470. 

estimation of, in presence of copper 
(Ley), A., ii, 21. 

estimation of, volumetrically, using 
silver as reducing agent (Edgar 
and Kemp), A., ii, 242. 
estimation of, in ferrum reductuni 
(Eberhard), A., ii, 48. 
estimation of, in small quantities of 
blood (Berman), A., ii, 371. 
estimation of, in lactic acid (Harvey), 
A., ii, 242. 

ferric, estimation of, volumetrically 
(Brandt), A., ii, 409. 
estimation of phosphorus in (Czako), 
A,, ii, 173. 

galvanised, estimation of zinc in 
(Bauer), A., ii, 132. 
separation of (Sobering A ; Winder- 
lich), A., ii, 409. 

separation of, from the cerite metals 
in presence of calcium (Wober), 
A., ii, 243. 

separation of aluminium, manganese, 
titanium, zirconium and (Brown), 
A., ii, 84. 

Iron-manganese ores from Roumania 
(Buturbanu), A., ii, 324. 

Isaac of Holland. See Hollandus. 

Isatin, preparation of condensation pro¬ 
ducts of ketones with (Chemischk 
Fabrik auf Aktien vorm. E. 
Schering), A., i, 272. 
acetyl and benzenesulphonyl deriva¬ 
tives of (Heller), A., i, 309. 

a- and £-XsatinaniIides, compounds of 
sulphazone with (Herzog), A., i, 810. 

Isatin- 1-carboxylie acid, esters of 
(Heller), A., i, 309. 

Isatin-l-glyoxylic acid, ethyl ester 
(Heller), A., i, 310. 

Isatoic adds, preparation of (Martinet), 
A., i, 345. 

Isethionylalanine (Salkowski), A., i, 
156. 

Isethionylglycine, and' its copper salt 
(Salkowski), A., i, 15,6. 

Isethionyl-leucine (Salkowski), A., i, 
156. ' # 

Isomerides, estimation of the components 
in mixtures of {Nichols), A., i, 217. 
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Isomerism ami polymorphism (Pfeiffer i 
mid Klinkert), A., i. 344, 
keto-enol (Dieckmanx), A,, i, 15. 
position, and optical activity (Cohen ; 
and de Pennington), T.", 57 ; A., ; 
ii, 93. 

Iso-piestic solutions. See Solutions. j 

Isoprenedicarboxylie acid. See j8- j 
Methylmueonic acid. | 

Isoprenelactonic acid. See 0'-Methyl- 1 
mucolactonic acid. j 

Isopyruui/'nmunMcH. hydrocyanic acid ; 
in' (Mirande), A., i, 56. * j 

Isotopes, spectra of (Harkins and j 
Aronberg), A., ii, 89. 

Isotopic elements. See Elements. > 

J. j 

Jalapin, biological action of (Heinrich), ;■ 
A., i, 467. 

Jaundice, chemical diagnosis of, caused j 
by picric acid (Ganassini), A., ii, 374. j 

Jellies, rhythmic diffusion in (Moeller), 
A., ii* 301 f 392 ; (Holmes), A., ii. 
392. 

formed by colouring matters (Hal- 
lee), A., ii, 189. *“ 

K. 

Kephalin (Levene and West), A., i, 
421. 

Ketens, spectrochemistry of (v. Auwers), 
A., ii, 342. 

3- Kete4-benzyli&ene-5-methyi-2:3-di- 
hydroindole (Jqrlander), A., i, 21. 

Ketochlorohydrin, i C 6 H n 0 2 Cl, from 
mesityl oxide and hypoehlorous acid 
(Slawinski), A., i, 481. 

4- Keto<*3:4-diliydro*l;2-ben2opyrone. See 
Coumarins, hydroxy-. 

Eetodihydroherheridene, and its semi- 
carbazoue (Perkin), T., 763. 

*-Kefco-)3f-dimethyloctoic acid, and its 
silver salt and semiearbazone (Wal- 
i.ach and' Grote), A., i, 442. 

7'Seto-a-hydroxy-a-pbenyl-7-p*acetyl-’ 
aminophenylpropane, jENcIiloro- (Jor¬ 
lander), A., i, 22. 

Xetol, C a H ia 0 2 , from HS-dimethylcyA?- 
hexan-5-one (Wallace, Gerhardt, 
'and' Jbssen), A., 1, 443. 

Ketone, 0(11*001, from mesityl oxide, 
hypoehlorous add and acetic an¬ 
hydride (SlawiAski), A., i, 431. 

0 l9 i hfit its derivatives, from At- 

tenvisia annua (Asahin a and Yosh i- 
"TOHiX A n i, 76. 4 

0 m H« 0, from sitostandicarboxylic 

' aeidAficl&eetic anhydride (WlNDAtJB 
" 1 and BahiAn)* A», i, 8$8L''' ■■■ ■ 


Ketones containing conjugated,carbonyl 
groups, spectrochemistry of (v, 

' Auwbrs), A., ii, 341, 
condensation of indene with' (Thiele 
and Merck), A., i, 484. 
preparation of condensation products 
of isatin with (Chemische Fabrik 
auf Aktien vorm. E. Sciiering), 
A., i, 272. 

action of sodium acetylide on (Hess 
and Munderloh), A., i, 291. 
hexacyclic, conversion of, into cydo- 
pentanones (Wallace, Gerhardt, 
and J ESSEN), A., i, 442. 
hydroaromatic, preparation of anils of 
(Reddelien), A., i, 117. 
phenolic, variation of the taste' of, 
with constitution (Nomura and 
Nozawa), A., i, 438. 
in the thiophen series, synthesis of 
(Thomas and Coudeec), A., i, 401. 
unsaturated, additive compounds of, 
with mercuric chloride (Strains 
and Blankenhohn), A., i, 501. 
action of phosphorus trichloride on 
(Conant), A., i, 74. 

Ketones, hexacyclic, iftbromo-, reactions 
of (Wallach), A., i, 440. 

Ketonic acid, C 10 H 14 O 8 , and its deriva¬ 
tives, from l:2-dibromomenthone 
{Wallace and Hallstexn), A., i, 
442. 

a-Ketonic acids, semiearbazones of (Bou- 
GAULT), A., i, 17. 

, Keto-oxi&e, C 6 H 10 O 2 , and its derivatives, 
from mesityl oxide and hypoehlorous 
acitl (Slawin t ski), A,, i, 481. 

Ketoses, detection of, by the Selivanov 
reaction (Weehuizen), A., ii, 279. 

Ketotetrahydronaphthasultam. ■ See 1:8- 
N aphthasultam-4-quinone. 

Ketoximes, methyl ethers of (Semper 
and Lichtenstadt), A., i, 437. 

Kinetics, chemical (Pkatolongo), A., 
ii, 70. 

of reactions with electrolytes (Weg- 
scheider). A,, ii, 349. 

Kinetic' theory of dilute solutions 
(Shorter ; Tinker), A., ii, 9. 

Kynurenie acid, formation of, from 
tryptophan, in the animal organism 
(Matsuqka), A., i, 467. 


I. 

Lacquer poisoning. See Poisoning, 
Lactic acid, formation of, in fermenta¬ 
tion (Lebedev), A., i, 149"; (van 
Dam), A., i, 363. . 

biochemical oxidation of (Maze and 
Buot), A., i, 91. ■ ■ 
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lactic acid in sour milk (van Slyke 
and Baker), A., i, 417. 
detection of, with thiophen (Fearon), 
A., ii, 462. 

estimation of (SzeberiSnyi), A*, ii, 
188. . 

estimation of, in mixtures with acetic 
and formic acids (Qnodera), A., ii, 
461. 

estimation of iron in (Harvey), A., ii, 
243. ^ 

estimation of lactide in (Thompson 
and Suzuki), A., ii, 249. 

7 -Lactones, hydrolysis of, by nitric acid 
(Johansson and Sebelius), A., ii, 
223. 

action of diamines on (Bistryzcki 
and Schmutz), A., i, 452. 

Lactonemalic acid, silver salt (Holm- 
berg), A., i, 524. 

Lactose (Smits and Gillis), A., i, 101, 
155. 

formation of, from starch (Rohmann), 
A., i, 138. 

constitution of (Haworth and 
Leitoh), T., 188; A., i, 213. 
constitution * and detection of (van 
HER Haar), A., i, 212. 
estimation of, in milk (Folin and 
Denis), A., ii, 208. 
estimation of, eolorimetrieally, in 
milk (Pacini and Russell), A., ii, 
277. 

estimation of, in presence of sucrose 
and invert-sugar (Grossfeld), A., 
ii, 337. 

2-Lactyl* 1; 4-dimethoxybenzene (v. 

AuWERS and Muller), A., i, 30. 

m-Lactyl-^-methoxy toluene (V. Auweiis 
and Muller), A,, i, 28. 

Lsevulose (d -fructose ; fmtt-siigar ), 
penta-acetates (Jaeger), A., i, 6. 

Laevulosediphosphoric acid, conversion 
of, into the monophosphoric acid 
(Neuberg), A., i, 423. 

Lake of Rockange, radioactivity of the 
mud from (Eolmee and Blaauw), 
A., ii, 145. 

Lard, detection of . foreign fat in 
(Stewart), A*, ii, 463. 

Lead, quadrivalent, atomic dispersion 
and refraction of (GrOttner and 
Krause), A., ii, 382. 
isotopes of (Clarke), A., ii, 266 ; 
(Fajans), A., ii, 421. 
spectra of (Harkins and Argn- 
berg). A,, ii, 89. 

refractive index and solubilities of 
nitrates 1 of (Rich abbs and 
Schumb), A., ii, 422. 
experiment to show the bright surface 
1 ' of, when pure (Genelin), A., ii, 438* 


Lead alloys with antimony, specific heat 
of (Durrer), A., ii, 217. 
with silver and bismuth or gold 
(Goto), A., ii, 365. 

with thallium, electrolytic potential 
of (Bekier), A., ii, 425. 

Lead compounds (Zotier), A., ii, 18 . 

Lead salts, action of hydrogen peroxide 
on (Zotier), A., ii, 18. 

Lead s^S-bromide and sufocMoricle 
(Denham), T., 249 ; A., ii, 200. 
chloride, equilibrium of lead phos¬ 
phate and (Amadori), A., ii, 865. 
chromate and asbestos (Binder), A., 
ii, 453. 

flnoride, equilibrium of lead phosphate 
and (Amadori), A., ii, 365. 
monoxide (litharge; massicot), mineral 
modifications of (Larsen; Wherry), 
A., ii, 118. 

peroxide and asbestos (Binder), A., ii, 
453. 

phosphate, equilibrium of lead chloride 
and fluoride with (Amadori), A., ii, 
365. 

sulphide, specific heat of (Eastman 
and Rodebush), A., ii, 149. 

Lead organic compounds, reactivity of 
(Jones and Werner), A., i, 4S3. 

Lead detection, estimation, and separa¬ 
tion :— 

detection and estimation of, in water 
(Meldrum), A., ii, 83. 
estimation of, volumetrically (Lindt), 
A., ii, 242. 

estimation of, volumetrically, in tin 
plate (Deininger), A., ii, 455. 
estimation of, and its separation from 
antimony (Yortmann and Bader), 
A., ii, 132. 

Lead electrode. See Electrode. 

Leaves, red colour of, when treated with 
nitric acid in the xanthoproteic test 
(Gertz), A., i, 56. 

green, assimilation of nitrites by, in 
sunlight (Moore), A., i, 365. ^ 

Lecithin (Levene and West), A., i, 288. 

Lectures, delivered before the Chemical 
Society (Strutt), T., 200; A., ii, 
195; (Miers), T., 363; A., ii, 285 ; 
(Brown), T., 559 ; A., ii, 299. ^ 

Lecture experiments, simplification of 
well-known (Genelin), A., ii, 437. 
on the preparation of argon (Joris- 
sen), A., ii, 74. 

to show the velocity of explosion of 
mercury fulminate (Mittag). A., ii; 

438. 

to .demonstrate the law of multiple 
proportions (Emice), A., ii, 228. 
for the preparation of o-nitrosopheiiol 
(Baudisch), A., i, 496. 
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lecture experiments with silver aeetyl- 
ide (Eggert and Scbimank), A., 
ii } 228. 

on the vapour pressure of solutions 
(tan Klooster), A., ii, 74. 
Legumes, metlivlpentosans in (Oshima 
and Hondo), A., i, 419. 

Legumin, preparation of, from peas 
(Hammaesten), A., i, 509. 
action of enzymes on (Hammaesten), 
A., i, 510. 

Lemougrass oil, Formosan, constituents 
of (Kafaku), A., i, 75. 

Lemon juice, antiscorbutic properties of 
(Harden and Zilya), A., i, 562. 
Lendtes sepiaria , constituents of (Zell- 
ner), A., 1, 55. 

Liehenase, occurrence of, in the digestive 
tract of invertebrates {Jewell and 
Lewis), A., i, 138. 

Liebigite, probable identity of urano- 
thallite and (Larsen), A., ii, 120. 
Light, scattering of, in hydrogen, nitro¬ 
gen, and oxygen (Born), A., ii, 
281. 

absorption of, and size of particles in 
disperse systems (Piklblad), A., 
ii, 418. 

by solutions (Hantzsch), A., ii, 2. 
theory of the biochemical action of 
(Xetjberg and Schwarz), A., i, 
140. 

action of, on crystals (Weigert), A., 
ii, 344. 

on mixtures of chlorine and hydro¬ 
gen (Padoa and Butironi), 
A., ii, 345. 

on organic compounds (Moore and 
Webster), A., ii, 211. 
first discovery of, on silver salts 
(Boruttau), A., ii, 345. 
ultra-violet, possible origin of toxicity 
of (Harms and Hoyt), A., i, 140. 

1 action of, on chloroform (Kailan), 

' A., i 209. 

lignin (Honig and Spitzer), A., i, 375. 
from pine-wood, constituents of 
. (Klason), A,, i, 59. 

Lignoceliulose, detection of (Jentsch), 
is, 248. 

fcagsoeerito acid from paraffin wax (Berg- 
Manx), A., i, 285* * 

Xdguosalpho&ic acids (Honig and 
Spitzer), A., i, 875. 

Lime. See Calcium oxide. 

Lime-sulphur liquids, composition of 
4i (WtsrTERj,"A.,'u, 864. 

IdiMttriu, 1 synthesis, of, &ud its tetra- 
derivative (Fischer and 
'' : A:ste ; |, A,, i,,,528* 

cerootf' salt (Mcrrell), 


Linolenic acid, cerous salt (Morrell), 
T., 119 ; A., i, 98. 

Lipase, action of ethyl alcohol and 
acetone on (Kita and Osumi), A., 

i, 355. 

ricinus, action of acids on (Kita), A., 
1, 274. 

hydrolysis of oils by (Tanaka), A., 
i, 354. 

Lipoidase (Fiessixger and Clogne), A., 
i, 50. 

Lipoids, influence of, on velocity of 
reaction (Siegfried), A., ii, 223. 
Liquids, physical properties of (Herz), 
A., ii, 8. 

calculation of the physical properties 
of, and their vapours (Geisslee), 
A., ii, 220. 

electric double refraction iu (Berg- 
holm), A., ii, 209. 
relation between temperature and 
molecular surface energy of (Jaeger), 
A, ii, 33. 

structure of the capillary layer of 
(Barker), A., ii, 151. 
velocity of capillary ascension of 
(Lucas), A., ii, 391. 
vapour pressure of (Anifes), A., ii, 
61, 186. 

solution of gases in (Michaud), A., ii, 
293. 

anisotropic, structure in steps of 
(Grandjean), A., ii, 65. 
diffusion in (Svedberg), A., ii, 187. 
and isotropic, optical rotatory power 
of (Born), A., ii, 283. 
binary mixed, electrical double re¬ 
fraction in (Bergholm), A., ii, 6. 
diatomic, vapour pressure of (Aries), 
A,, ii, 151. 

mixed, properties of (Morgan and 
Griggs), A., ii, 38 ; (Morgan 
and Scarlett), A., ii, 39. 
magnetic susceptibility of (A* and 
A. W. Smith), A., ii, 388. 
surface tension of (Berczeller), 
A., ii, 390. 

fluidity and specific volume of 
(Herz), A., ii, 389. 
analysis of, by graphic methods 
(Gradenwitz), A., ii, 245, 
ternary mixed, solubility in (Holmes), 
T.,263; A., ii, 188. 
volatile, viscosity of (Lidstone), A., 

ii, 221. 

estimation of the vapours of, in gases 
(H. S. and M. D. Davis), A., ii, 
410 % 

Liquid state, region of existence of 
(Herz), A., ii, 151, 292; (Meyer), 
A., n, 292. 

Litharge. See Lead monoxide. 
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Lithargite (Wherry), A., ii, 118. 

lithium in volcanic deposits (Brun), 
A., ii, 328. 

Lithium chloride, electromotive force 
and free energy of dilution of 
(Pearce and Mortimer), A., ii, 
147. 

osmotic pressure of, in pyridine 
(Koenig), A., ii, 432. 
equilibrium of copper chloride, 
water and (Schreinemakers and 
Noqrduyn), A., ii, 113. 
sulphate, effect of lithium chloride on 
- the solubility of, in water (Schreine¬ 
makers and Kayser), A., ii, 112. 

Liver, carbohydrate metabolism in 
(Abelin and he Corral), A., i, 53. 
conjugation of hippuric acid in (Lack- 
ner, Levinson, and Morse), A., i, 
278. 

Loganberry, constituents of the juice of 
(Daughters), A., i, 152. 

Lucerne hay, isolation and identification 
of stachydrin in (Steenbock), A., i, 
476. 

Lncianite, a magnesian clay from 
Mexico (Hilgard), A., ii, 123. 

Luciferin, synthesis of (Dubois), A., i, 
242. 

Luminescence, faint, determination of 
the colour of (Weiser), A., ii, 283. 

Lungs, amount of ethyl alcohol taken 
up by (Loewy and v. der Heide), 
A., i, 326. 

2:6-Lutidine. See 2:6-Bimethylpyridine. 

2:4-Lutidinetricarboxylic acid. See 2:4- 
Dimethylpyridine-3;5:6-tricarboxylic 
acid. 

Lymph, amino-acids and dextrose in 
(Hendrix and Sweet), A., i, 137, 
preparation of nucleic acid from 
(Nakasako), A., i, 274. 

Lysalbic acid, distribution of nitrogen 
in (Kennedy and Gortner), A., i, 
83. 

Lysine phosphotungstate (Drummond), 
A., i, 336. 

M. 

Mackensite (Kretschmer), A,, ii, 171. 

Magnesite, analysis of (Maori), A., ii, 
455. 

Magnesium, specific heat of (Eastman 
and Rodebush), A., ii, 149. 

, metabolism.. See Metabolism, 

Magnesium chloride, action of alkali 
■V phosphates' with'' (Balareff), 
A., ii, 266. 

oxide (magnesia), equilibrium of 
alumina, silica and (Rankin and 
Merwin), A., ii, 199, 

CXiY, ii 


Magnesium oxide, influence of the tem¬ 
perature of ignition on the rate 
of hydration of (Campbell), A., 

ii, 364. 

estimation of, in water (Moxhaupt), 
A., ii, 335. 

Magnesium organic compounds 
diethyl phosphite (Milobendzki and 
Knoll), A., i, 522. 

Magnesium, estimation of (Winkler), 
A., ii, 455. 

estimation of, as oxalate (Astruc 
and Oamo), A., ii, 275, 
estimation of, in blood-serum (Mar¬ 
riott and Howland), A., ii, 21. 
Magnetic susceptibility (Lgring), A., 
ii, 291. 

of mixed liquids (A. and A. W. 

Smith), A., ii, 388. 
of solutions (Quartaroli), A., ii, 426. 
Magneto-chemistry, and its analytical 
applications (Quartaroli), A., ii, 
458. 

Magneton theory, and the scattering of 
o-rays (Webster), A., ii, 144. 
Maleinimide, oxime of, and its deriva¬ 
tives (Cusmano), A., i, 77. 

Malic acid* detection of (Broeksmit), 
A., ii, 22. 

estimation of, in presence of tartaric 
acid by an optical method (Wil* 
laman), A., ii, 249. 

Malonic acid, detection of (Bougault), 
A., ii, 413. 

Maltase, extraction of, from yeast 
(BucnNER and Reischle), A., i, 54. 
Maltobionic acid, preparation of, and 
its bruciue salt (Glattfelb and 
Hanke), A., i, 386. 

Maltose, oxidation of (Glattfeld and 
Hanke), A., i, 336. 

Man&elamide, jp-ehloro-, and its amidine 
salts (Rule), T*, 17. 

Mandelic acid, mandelamidme salt. 

See Mandeliminohydrin. 
Mandeliminohydrinandp-chloro- (Mac¬ 
kenzie), T., 1; A., i, 115 *, (Rule), 
T, 12; A,, i, 115. 

Manganese, position of, in the periodic 
system (v. Bichowsky), A., ii, 316. 
magnetic properties of (Hadfield, 
CH^NEVEAUj and GFneau), A., ii, 

98. 

in drugs from plants (Westman and 
Row AT), A., 5, 246,' 

Manganese bases (mangaruseammines), 
salts:of, with organic acids (Ephraim 
aud Rosenberg), A., i, 390. ■ 
Manganese hydroxide, solubility of, in 
water (Almkvist), A., ii, 326. 
sulphate, mamma! experiments 'With 
(Hiltner and Korff), A., i f 156, 

30 
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Manganese detection, estimation and 
separation 

detection of, microchemically 
(Men ice), A., ii, 371. 
estimation of, colorimetrically 
(Will Ann and Greathouse), 

A., ii, 84. 

estimation of, volumetrically (Xbrot- 
son), A., ii, 175. 

estimation of, in aluminium alloys 
(Clennell), A., ii, 176. 
estimation of, in steel in presence of 
chromium and vanadium (Kelley, 
Spencer, Illingworth, and 

Gray), A., ii, 134. 
separation of aluminium, iron, 
titanium, zirconium and (Brown), 
A., ii, 84. 

Manganese-iron ores from Roumania 
(Butureanu), A., ii, 324. 

Manganese steel, magnetic properties of 
(Badfield, Ch£neveau, and 

GtiNEALf), A., ii, 98. 

Manganoealcite, columnar, from Mew 
Jersey (Levison), A., ii, 119. 

Mannitol, decomposition of, by Bacillus 
coli communis (Grey), A., i, 143, 
144. 

conversion of, into xnethyl-a-pyran 
{Winbaus andToMicft), A., i, 545. 

Mannose, toxicity of, towards green 
plants (Knudsen), A., i, 95* 

Manurial experiments on the growth of 
plants (Funchkss ; Hiltner and 
Korff), A., i, 150. 

Massicot. See Lead w<moxide. 

Matter, energy theory of the constitu¬ 
tion of (Vliet),’ A., ii, 98; (Red- 
grove), A., ii, 152. 

Meal-worms, influence of oxygen tension 
on metabolism of (Gaarder), A., i, 
512. 

Meat, digestion of the proteins of, by 
dogs with ligatured carotids (Zunz), 
A., i, 359. 

Meerschaum from Kraubat, Styria 
(Leith aier), A., ii, 170. 

Melanophlogites. composition of (Man- 
z ELLA), A., ii, 235. 

MeBMose, constitution of (Haworth 
and Leitch), T., 188; A., i, 213. 

Melting-point determination, .apparatus 
for (Hibbebt and Thompson), A., ii, 
217. 

Membranes, collodion, preparation of 
' (Farmer), A., ii, 63. 

, colloidal, /properties 1 and functions of 
1 (Tinker^ A., ii,, 88, 

Menihane-2:4&K»i (Wallace: and 
Pilihan), A. 7 i, 446. , 

A^M«ntliea-2*ol {’Waulaoh and Pui- 

1 % 448 * 


Menthol, ultrafiltration of supersaturated 
solutions of (Berczeller), A., ii, 100. 

Menthone, conversion of, into pulegen- 
one (Wallace and Gkgte), A., i, 
544. 

moRobromide (Wallace and Hall- 
stein), A., i, 442. 

Menthone anil (Reddelien), A., i, 117. 

Menthone-p-anisil (Reddelien), A., i, 
117. 

Mercaptans, aromatic polyhydric (Pol- 
lak and Schadler), A., i, 497 ; 
(Pgllak, v. I’iedler, and Roth), 
A., i, 498. 

Mercury, critical constants of (Ari&s), 
A., ii, 113. 

critical temperature of (Bender), 
A., ii, 429. 

critical temperature and pressure of 
(van Laar), A., ii, 8. 
diffusion of the vapour of, in a 
vacuum (Giixchard), A., ii, 9. 
preparation of hydrosols of (Kord- 
lund), A., ii, 267. 
still for, made of silica-glass (Hostet- 
ter and Sqsman), A., ii, 76. 

Mercury salts, compounds of ammonia 
with (Holmes), T., 74; A., ii, 76. 

Mercury bromide, ammoniacal com¬ 
pounds of cupric bromide and 
(Anderlini), A., ii, 44. 
hydroxides, dissociation constants of 
(Kolteoff), A., ii, 18. 

Mercuric bromide, action of hydrogen 
sulphide on (Francheschi), 
A., ii, 365. 

chloride, additive compounds of un¬ 
saturated ketones with (Straits 
and Blankenhorn), A., i, 501. 
ammonium chloride ( white pre¬ 
cipitate), preparation, properties 
and analysis of (Kolthoff), 
A., ii, 113. 

oxide as a standard in alkalimetry 
(Rosenthaler), A., ii, 236 ; 
(Incze), A., ii, 271. 
sulphide, solubility of, in hydriodic 
acid (Gutmann), A., ii, 409. 
Mercurous chloride {calomel) elec¬ 
trode. See Electrode. 

Mercury organic compounds, reactivity, 
of (Jones and Werner), A., i, 48l' 
with acridine colouring matters (So- 
, ciety of Chemical Industry in 
Basle), A., i, 306. 

Mercury detection, estimation and sepa¬ 
ration;- .... , \i : , 

detection of, in urine (Gutmann), A., 
ii, 409. ; ', ■ i ' \ ■■ 

detection and estimation;, of* And''its 
excretion,in'urine i, 
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Mercury detection, estimation and sepa¬ 
ration ;— 

estimation of, volumetrieally (Voto- 
cek), A., ii, 23S, 272. 
estimation of, by means of zinc filings 
(Francois), A., ii, 276. 
estimation of, in mercury fulminate 
(Nicolardot and Boudet), A., ii, 
134. 

separation of copper and (Yotocek 
and Pazourek), A., ii, 455. 

Mercury electrode. See Electrode. 

Mesitylene, compound of hydrogen 
bromide with (Maass and Bussell), 
A., i, 534. 

Mesityl oxide, action of liypoclilorous 
acid with (Slawinski), A., i, 481. 
action of allyl bromide and zinc with 
(Enklaar), A., i, 154. 

Mesitylyl a-chlorostyryl ketone (Joe- 
lander), A., 1, 21. 

Mesothorium, life-period of (Meitner), 
A., ii, 347. 

ratio of, to thorium (McCoy and 
Henderson), A., ii, 422. 

Metabolism, influence of oxygen tension 
on (Gaarder), A., i, 512. 
changes in, induced by the injection 
of guanidine (Watanabe), A., i, 
327. 

arginine (Thompson), A., i, 88. 
calcium (Givens), A., i, 321, 463. 
carbohydrate (Benedict, Osterberg 
and Dudley; Benedict, Oster¬ 
berg and Neuwirth), A., i, 322. 
in the central nervous system (Hib- 
SCHBERG and Winteestein), A., 
i, 52; (Hieschbeeg), A., i, 416. 
in diabetes (McGuigan), A., i, 358. 
in the liver (Abelin and de Cor¬ 
ral), A., i, 53. 

in relation to suprarenal glands 
(Kuriyama), A., i, 324., 
effect of thyroid-feeding on (Ktjbi- 
yama), A., i, 139. 

of glycine, in the animal organism 
(Lewis), A., i, 513. 
magnesium (Givens), A., i, 321, 463. 
nitrogen, in the central nervous system 
(Hirschberg and Winteestein), 
A., i, 416. 

nuclein (Thannhauser and Dgrf- 
■ MULLER),, A., i, 47, 513. 

> phosphorus, effect of, on the secretion 
of milk-fat (Meigs and Blather- 
wick), A., i, 276. 

respiratory. See Respiratory meta¬ 
bolism. • 

of sugar in the dog (Clark), A, i, 

‘ •, 139. 

■ ■ of sulphur by bacteria (Tanner), A., 

v„i,m 


Metabolism, uric acid (Lewis, Dunn, 
and Doisy), A., i, 277, 559; (Lewis 
and Doisy), A., i, 559. 

Metachromatin (Guilliermond), A., i, 

366. 

Metal ammonias (Chau lay), A., i, 1. 

Metallic cyanates, hydrolysis of (Wer- 
ner), T., 84 ; a:, 1, 103. 
films, obtained by evaporation in vacuo 
(Reinders and Hamburger), A., 
ii, 312. 

hydroxides, colloidal, adsorption of 
salts by, in analysis (Schekinga), 
A., ii, 409. 

^•/nitrides, thermal decomposition of 
(Hitch), A., ii, 398. 
salts, canal ray fluorescence of 
(Ohlqn), A., ii, 2S5. 
electrical conductivity of the va¬ 
pours of (Schmidt), A., ii, 3S6. 
freezing points of concentrated solu¬ 
tions of (Rodebush), A., ii, 
388. 

double, condition of, in aqueous 
solution (Torrance and Knight), 
A., ii, 299. 

molecular weight of, in urethane 
(Bruni), A., ii, 432. 
measure of the antagonistic action 
of, on growth (Osterhoutj, A., 
i, 881. 

Metalloids, hydrides of (de Fo round), 
A., ii, 107. 

Metals, distribution of rarer, in plants 
and soils (Robinson, Steinkoenig, 
and Miller), A., i, 331. 
allotropy of, thermoelectric study of 
(Durrer), A., ii, 77. 
electronic theory of (Wereide), A., 
ii, 28S. 

electrical conductivity of (Guu- 
neisen). A., ii, 287 ; (Wereide), 
A., ii, 288. 

influence of pressure on the electrical 
conductivity of (Beckman), A., 
ii, 7. 

entropy of (Allen), A., ii, 292. 
effect of hydrostatic pressure on the 
physical properties of (Jeffries), 
A ? ii, 113. 

ductility of, and their position in the 
periodic system (Tamm ann), A., ii, 
225. 

velocity of solution of, in acids (Cent-* 
nerszwer), A., ii, 162. 
formation of filaments of, resembling 
organic growths (Lillie), 'A., i, 

278. 

corrosion of, by water in presence of 
organic haloids (Doughty), A., i, 
■■ 57. 

colloidal. See Colloidal metals* 
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Metals, heavy, detection of, with zinc 
sulphide wool fibres (Cm am or and 
Cole), A., ii, 129. 

liquid, vapour pressure of (Hilde¬ 
brand), A., ii, 61. 

monatomic, atomic heat, volume 
elasticity and frequency of (Ber¬ 
noulli), A., ii. 427. 
powdered, fixation of, by organic 

1- extracts and proteins (Rebello- 
Alves and Benedicenti). A., i, 
823. 

qualitative analysis of (Almkvist), 
A., ii, *338 ; (Siiibko; Bolin and. 
Starck), A., ii, 334. 
of the copper and arsenic groups, 
separation of (Sneed). A., ii, 133. 
Metaphosphoric acid. See under Phos¬ 
phorite 

Meta-saccharins and their salts, rotatory 
power of (Hill), A., ii, 210. 
Metastannic acid. See under Tin. 
Meteoric iron from Chili (Bbrwerth), 
A., ii, 403. 

Meteoric stones, analyses of (Prior), 
A., ii, 326, 327. 

Meteorites, spectra of (Crookes), A., ii, 25, 
Methane, ignition of mixtures of air and 
(Mason and Wheeler), T., 45; A., ii, 
10, 70; (Payman and Wheeler}, T., 
656; A., ii, 358; (Wheeler), T. f 840. 
Methane, fluoroiribromo- and. (A'fiuoro- 
rfibromo- (Rathsburo), A., i, 333. 
Methenic compounds, acid function in 
(GriNCHANT), A., i, 422. 

Methinic compounds, acid function in 
(Guinchant), a., i, 422, 

Kethoxide, sodium, action of trichloro- 
benzenes with (Holleman), A., i, 216. 
Methoxyacetic acid, metlioxyacetam- 
Idine salt (meth oxyacetimiu oh yd rin), 
(Rule), T., 9. 

Methoxy ac etimino - ethyl ether (Rule), 
T., 9. 

Methoxyacetiminohydrin. See Methoxy- 
acetic add, met ho xy acetamidine salt. 

2-MethoxyacetoplieBoiie, 5-«-dtchloro- 
, (JoRLANBER), A., i, 21. 

2-Methoxyanilme, 4-(?)-iodo-, and its 
hydrochloride and acetyl'' derivative 
(Bains, Yaughan, and Jannby), A., 
i, 341. 

p-llflthoxyanHmomethyl hyposulphite 
.. (Rraz, Htcjexer, and Goldenzweig), 
A., 1, 6. ; 

S'* and S'-Methoxy aatkraqtLinone-2:1- 
1 , aexidones (Ullmann and Dogtson), 

j^MethoxybenEhiaidoacetonitrile (Bonn), 

JLi;v'401. ; ' ; 

2- Methoxyhenzoic acid, 6-uitro- (Sim on - 
■. SEN), T,, 782 : A., i, 542.. 


5-Methoxyhenzonitrile, 3-nitro-4-hydr« 
oxy- (Porsche, Lowknstein, and 
tjUAST), A., i, 12. 

2- ^-Methoxy benzoyl* 1-acetylr3-o-hydr- 
oxyphenyL^cfopropane-l-carboxylic 
acid, ethyl ester (Widman), A., i, 393. 

3- Methoxy benzoyl chloride, 5-nitro*4- 
hydroxy- (v. Koneic and Pacsu), A., 
i, 395. 

y-p-Methoxybenzoyl-a-o-hydroxyphenyl- 
propane-^-dicarboxylic acid, a-hydr- 
oxy- (Widman), A., i, 394. 

2- p-Me thoxybenzoyl-S* o-hydroxy phenyl- 
cycfopropane-l :l-dicarboxylic j acid, 
ethyl ester (Widman), A, i, 393. 

3- j>Methoxybenzyl-l-benzylideneinderte 
(Thiele and Merck), A., i, 486. 

3- i?-Methoxybenzyl- wco- dimethylbenz- 
fulvene (Thiele and Merck), A.,i, 485. 

p-Methoxybenzyl&imethylethyl alcohol 
(Haller and Bauer), A., i, 428. 

S-j>Methoxybenzyl-1 -furfarylidenein- 
dene (Wuest), A., i, 490. 

1 - Me thoxybe nzylidene - 3 - fsopr opylin- 
dsne (Thiele and Merck), A., i, 485. 

p-Methoxybenzylwopropylindene 
(Thiele and Merck), A., i, 485. 

4- Metlioxy-2-a-chloropropionylphenol 
(v. Auwbrs and Muller), A., i, 30. 

7-Methoxycournarin (Sonn), A., i, 32. 

7-Methoxy-3;4-dihydro-l:2-benzopyrone, 

4-imino- (Bonn), A., i, 32. 

^-Methoxy-/-dimethylaminobenzophe* 
none (Farbwerke vorm. Meistrr, 
Lucius, k Pruning), A., i, 228. 

2-Methoxy-l:4-dimethylcoumarone (v. 
Auweiis and Muller), A., i, 28. 

5- and 7-Methoxy-3; 3-dime thyloxindole, 
and their salts and derivatives 
(Wahl), A., i, 237. 

2-Methoxvdipheny famine, 4:6-ffo’nitro- 
(Borsche, Lowen stein, and Quast), 
A., i, 12. 

7-Melhoxy-2:4-diphenyl-l:4-benzopyra- 
nol, and its salts (Robinson and 
Turner), T. r 877. 

5-Methoxy-2:3-diphenylqiiinoxaliiie, 7- 
nitro- (Borsche, Lowenstein, and 
(Quast), A,, i, 12. 

a-Methoxy-jS-ethylbutan-^-ol (Palo- 
maa), A., i, 522. 

5 -Methoxy-X - methylcoumaran^2-on©, • 
and its derivatives, and 1-bromo-, and 
1-hydroxy- (y. Auwers and Muller), 
A., i 30. 

a-Methoxy-jS-methylpropan-j^ol (Palo- 
maa), A., i, 522* 

2-Methoxy-8“naphthyl methyl sulphide 
(Zincke and Dereser), A., i, 221. ■ 1 

Methoxyphenanthraphenazines, ■ hydr¬ 
oxy- (Pollecoff and’ Robinson), T., 
651;, ,, , Y , '■ 
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m-Methoxyphenol. Seo Resorcinol 1- 
methyl ether. 

2-Methoxypheiiyl carbonates, 5 -mono- 
and 3:5-rfi-iiitro- (Pollecoff and 
Robinson), T., 648 ; A., i, 427. 

2-Methoxyphenylacetic acid, 4:G-dh- 
nitro-, and its methyl ester (Bohsoiie, 
Lowenstein, ami Quant), A., i, 13. 

4 -Methoxy- 2 -phenyl-tJ/-aziminoben 2 ene, 
6-nitro- (BoRsche, Lowenstein, and 
Quast), A., i, 13. 

7-MethGxy-2-phenyl-X:4-benzopyranoi 
anhydrohydrochloride (Robinson and 
Turner), T., 877. 

7-Methoxy-2-phenyl-P4-benzopyrone 
(Robinson and Turner), T., 876. 

7-Methoxy-4-phenyl-l:2-benzopyrone 
(Robinson and Turner), T., 875. 

4-Methoxyphenyl bromomethyl ketone, 
2-hydioxy- (Tambor and Du Bois), 
A., i, 395. 

4-Methoxyphenyl chloromethyl ketone, 
2-hydroxy- (Tambor and Du Bois), 
A., i, 395. 

4-^-Methoxyphenylcoumarin, 5:7-di- 
hydroxy-, and its derivatives (Sonn), 
A., i, 401. 

4-Methoxyphenyl 3:4-dimethoxyphei)yl- 
ethyl ketone, 2-hydroxy- (Crabtree 
and Robinson), T., 871. 

2- Methoxy- o -phenylenediamine, 5 -nitro- 
(Borsche, Lowenstein, and Quast), 
A., i, 12. 

3- Methoxyphenylethyl methyl ketone, 
2-hydroxy- (Homura and N ’ozawa), 
A., i, 439. 

4- Methoxyphenyl hydroxymethyl ket¬ 
one, 2-hydroxy- (Tambor and Du 
Bois), A., i, 395. 

4-Methoxyphenyl iodomethyl ketone, 
2-hydroxy- (Tambor and Du Bois), 
A., i, 395. 

2-Methoxyphenylmalonic acid, 
nitro-, ethyl ester (Borsobe, Lowen¬ 
stein, and Qitast), A., i, 13. 

4-Methoxyphenyl phenylethyl ketone, 
2-hydroxy- (Crabtree and Robin¬ 
son), T., 870. 

jp»Mefchoxyphenylpropionic acid, be¬ 
haviour of, in the animal organism 
(Matsuo), A., i, 466. 

j?-Methoxy- a-wopropylcinnamic acid 
(Schaarschmidt, George acopol, and 
Herzenberg), A., i, 432. 

«-Methoxy-j8-propylpentan-i3-ol (Palo- 
maa), A. ? i, 522. 

2-7-Methoxypropyltetrahydrofaran 
(Hamonet), A., i, 421. 

4-{6~Methoxyquinolyl)-2( 3:5 -dimethy 1- 
pyrryl)-carhinol (Karrer), A., i, 40. 

4-(6-Methoxyquinolyl) 2-(3:5-dimethyl- 
pyrryl) ketone (Karrer), A., i, 39. 


4-(6-Methoxyqninolyl)-2-pyrrylcarMnol 
(Kabrer), A., i, 39. 
4-(6-Methoxyquinolyl) 2-pyrryl ketone, 
and its derivatives (Karrer), A., i, 
39. 

3' - If ethoxy s til bene, 2-nitro-4-eyano-4'- 
hydroxy-, and its acetate (Pfeiffer 
and Klinkert), A., i, 344. 
4'-Methoxystilbene, 4-nitro-3-cyano- 
(Pfeiffer and Klinkeiit), A., i, 
344. 

3-lIethoxystyryl methyl ketone, 2-hydr¬ 
oxy- (Nomura and Mozawa), A., i, 
439. 

2- and 6-Methoxy-w-toInaldehyde, and 

5-nitro-, and their derivatives (Simon - 
sen), T., 777 ; A., i, 541. 

2-and 6-Methoxy-m-tolme acid, 5-nitro-, 
and their salts and derivatives (Simon- 
sen), T., 779; A., i, 541. 
Methoxytriphenylcarbinols, h} droxy- 
(Gomberg and Johnson), i, i, 
112 . 

Methyl alcohol, pyrogenic decomposition 
of (Peytral), A., i,l. 
action of phosphoryl chloride on 
(Balareff), A. , i, 97. 
action of, on m-2-xyIyIhydroxylaraine 
in presence of sulphuric acid ( Bam¬ 
berger), A., i, 341. 
presence of, in foodstuffs, and its de¬ 
tection and estimation (v. Fellen- 
berg), A., ii, 177. 

estimation of, in mixtures with ethyl 
alcohol (Torus), A., ii, 460. 

Methyl groups attached to .nitrogen, 
estimation of (Kossel and Eplba.ch- 
er), A., i, 463 ; (Edlbacher), A., ii, 
336. 

Methyl hyposulphite, amino- (Binz, 
Hiteter, and Goldenzweig), A., 
I 5. 

h y droxy- (d iformaldehydemi Iphoxyl ic 
acid) (Binz, Hueter, and Goli>- 
enzweig), A., i, 4; (Binz), A., 
i, 291. 

iodide, mobility of ions in vapour of 
(Yen), A., ii, 213. 
relative activities of ethyl iodide, 
propyl iodide and, with sodium 
a- and /8-naphthoxides (Cox), T., 
666 ; A., ii, 356. 

meihoxymethyl hyposulphite, hydr¬ 
oxy- (Binz, Hueter, and Goldexz- 
weig), A., i, 5. 

sulphate, preparation of (Boake and 
Dukhans), A-, i, 522, ■ 
hydrolysis of (Klimenc and Ed- 
hofer), A., i, 220. ' , 

with sodium ethoxide or 
oxide (Pollan and $iab)*' 
ii, 161.. ; ,\ ... ^ 
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Hethyl hydrogen sulphite, amino-, bio¬ 
chemical ! ehaviour of (Salkowski), ; 
A., i, 514. 

Methyl acetanilide, p-amino- (Morgan < 
and Grist), T., 891; A., i, 450. I 

3-Methylacridise, 1-nitro- (Mayer and j 
Stein;, A., i, 37- . ! 

S-Methylacridone. 1-nitro- (Mayer and. j 
SteiS;, A., i, 37. 

j3-MethyI&dipxc acid, fiy-dihvomo- \ 
(Pauly and Will). A., i, 523. I 

Metliyiazaine^ preparation of (Joses and ! 
Wheatley), A., i, 527. . j 

Methylamincbenzaldehyde, p-nifvoso- j 
(Klaus and lUrniscn), A., i, 430. ; 

Methylaminobenzoic acid, p-rsitroso-, ; 
ineihvl ester \ Klaus and Baultscii), I 
A.»r430. 

Methylaminoethyl /S-l-pIperidinoethyl ! 
ether, ,3-eyano-. ami its derivatives 
(v. Braun and Kohler), A., i, 

26S. 

a Methylaminoglyoxylic acid, ethyl 
ester dichloropheiiylbydrazone (Bu- 
low and Hess), A ., i, 42. 

Methylaniline, catalytic preparation cf 
(Maii.be and i.e Godox), A., i, 
217. 

staimi- and staimo-chlorides (Deuce), 
T., 716; A., 1, 535. 

2- Methylanthracene (Scholl and 
LenkoJ, A., 1, 4S4, 

o-2-Methylanthraquinonylaminobenz- 
aldehyde (Mayer and Stein), A., i, 
38. 

Methyiarssine, rffchloro-, action of mag¬ 
nesium and zinc on ^Zappi), A., i, 
483. 

Methylation 'with methyl sulphate 
(Klemenc and Ediioeeii), A., i, 220. 

S-Methylazobeuzene, nitronitroso-, de¬ 
rivatives of (Giua), A., i, 552. 

S-Hethylbenzfnlvene, and its picrate 
(\VtiEST), A., i, 48S. 

S-Methylbenzidlne, .derivatives of (v. 
Braun and Mintz), A., i, 127. 

3- Methy i- X:4-benzothiazine“2-carbosylic 
acid, 6-ehloro-, ethyl ester (Zincke 
and Baeumee), A., i, 539. 

Metbylbenzoylcarbamide, amino-, cbloro- 
acetyl derivative (Jacobs and Heidel- 
retsger), A., i, 70. 

f^Methylbemylainme stannoehloride 
,(Deuce), T., 718; A, i, 535. 

'8-j?-Methy!benEyl-l-beiizyUdc3iemdene 
(Brrntbsen), A., i , 487. 

S-|j-®ethylbensyl-X-|?-chlorcheiizyl- 
i&Mkden© (Bernthsbn), A,, i, 
488. 

Metfcylbenzyldimethyteinme, o-hydr- 
ojy-, and its salts (y. Braun and' 
£ Sblrji} ,' "A., ■ i s 186. 


o -, in-, and jo-Methylbenzyldimethyl- 
ethyl alcohols (Haller and Bauer), 
A., i, 428. 

3- p-Methylbanzylindsue (Bernthsen), 
A., i, 487. 

Hethylbenzylmethylethyl&mine, e-hydr¬ 
oxy-, and its platinichloride (v. Braun 
and Kohler), A., i, 1S6. 

Methylbensyltrimethylamine, e-hydr¬ 
oxy-, saps of (v. Braun and Kohler), 

. A.,i, 1S6. 

O-Methyl^riberberine (Perkin), T., 
520; A., i, 349. 

•^-Methylberberinium chloride and 

platinichloride (Perkin), T m 750; 
A.,i, 546. 

2-Methylberberonie acid. See 2-Methyl- 
pyridine-3:4:6*tricarboxylic acid. 

Methyl-^-bromoethylaniline, and its de¬ 
rivatives and punitroso- (v. Braun, 
Heideh, and Muller), A., i, 108, 

Methyl-3-br om oethyl- o- tolux&me, an d 
its salts (y. Braun, Heideb, and 
Muller), A., i, 270. 

jS-Methylbutane-csS-dicarboxylie acid, $- 
cyano-, ethyl ester (RuzlCka), A., i, 
22 . 

£-MethyIbutane-a/35-triearboxylie acid, 
ethyl ester (Kuzicka), A., i, 23. 

jS-Methyl-A^-butene-ad-dicarbcxylic 
acid, and its methyl ester (Pauly' and 
Will). A., i, 626.« 

Y-Methylbutinene-y-ol (Hess and Mux- 
dekloii), A., i, 291. 

4- Methyl-A r -R-butyldiazoaminobenzen8- 
4^-sulphamc acid, and its salts (Reilly 
and Hick in bottom), T., 984. 

Methyleampholenic acid, and its amide 
and nitrile (Haller and Bauer), A., 
i, 25. 

a- Methylcamphorearbanilidoximes 
(Haller and Bauer), A., i, 24. 

p-Methylcaxbonatobenzaldehyde, and 
its phenylhydrazone (Rosenmuni)), 
A., i, 300. 

4-Methyl-2 / “ carbosybenzophenone, 4-di- 
hromo-. See p-Toluoylbenzoic acid, 
2-w-c/fbromo-. 

rfrs-M-Methylcevme, and its salts 
(Freund and Schwarz), A., i, 304. 

^-Methylcinnamic acids, preparation of 
(Lindenbaum), A., i, 14. 

A r -Kethyleoniine (v. Braun), A., i, 
33. 

4-Methylcoumaran-2-one,;?>nitropheiiyl- 
hydrazone (v. Auwers), A., i, 193. 

Methyldigalactoside (Cunningham), T., 
602 ; A., 1, 374. 

1 -Methy Idihy dr oindole, metliobromide 
of (v. Braun), A., 1, 185. 

A T -Methyldihydro7soindole, trihydrate of 
(v. Braun and Kohler), A. f i, 186. 
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l-MethyI-l:4-diliydro^tLixioli!ies, nitro- 
cyano- (Kaufmans), A., i, 187. 

Metiiyl-o-iS-dimetliylsmmoetliylaniline, 
and cyano-, and their salts (v. Braun), 
A., i, 185. 

Methyl-B^'-dinaphthyl, 1 tl'-tfibromo- 
(Weitzenbock), A., i, 493. 

1- Aethy 1-3:5-dusopropylbenzene 
(Schorger), A., i, 61. 

A r ~Methylemetine methiodides and me- 
thochlorides (Pyman), T., 232. 

A r -Metliyl 2 soemetine, and its methiodide 
(Pyman), T., 228 ; A., i, 268. 

A r -Methyl Lwemetineme thine, and its 
salts (Pyman), T., 229 ; A., i, 268. 

Methylene iodide, action of, with, e-di- 
metliylamino-Aa-pentene (Valeur 
and Luce), A., i, 102. 

Methyleneaminoacetenitrile, conversion 
of, into iminodiacetonitrile (Bailey 
and Lochte), A., i, 60. 

Methylene blue, action of animal tissues 
with (Thunberg), A., i, 140. 
detection of, in urine (Tribondeau), 
A., ii, 416. 

Methylene-de-dimethylpiperidine iodide. 
See Dimethyliodomethyl-A$-pentenyl- 
ammonium iodide. 

Methylene&i-jS-naphthol, oxidation pro¬ 
duct of (Koiin and Ostersetzer), A., 
U 501. 

3:4-Methylene&ioxybenzylmethyl-j8- 
hydroxyethylamine (Kauemann and 
Durst), A., i, 123. 

3h*4'-Methylenedioxy-2‘pheiiyl-2;3-&i- 
hydro-X:4-o-naphthapyrone, and its 
piperonylidene derivative (Crabtree 
and Robinson), T., 865. 

Methylenecycfohexanone, 2-hydroxy-, 
ethyl ester and acetate of (v. Auwers), 
A., ii, 382. 

Methylenepinacolin, hydroxy-, ethyl 
ester and acetate of (v. Auwers), A., 
ii, 382. 

<»-Methyl-aj-ethylhenzfulvene, and its 
picrate ( WItebt), A., i, 491. 

2- Methyl-3-ethyl-7-benzopyrone, brom o - 
and chloro-derivatives (SlMQNis and 
SCHUHMANN), A., i, 27. 

Methylethylcampholic acid, and its 
amide (Haller and Louvrier), A., i, 
397. 

4-Methyl-l-ethylcoumaran-2-one, and 
its derivatives, and 1-bromo-, and 
1-hydroxy- (v. Auwers and Muller), 
A.,i, 29. 

2-M e thy 1- 1 - ethyl-1:2 - dihy droq ainoline, 
picrate, isomeric changes of (Heller), 
A., i, 306. 

s-Methylethylethylenediamlne, and its 
salts (v. Braun, Heider, and 
. Muller), A., i, 407. 


Methylethylhsemin, jS-bromo- (Kuster, 
Geering, and Kusch), A., i, 
200 . 

Methylethylpyridines, and their salts 
(Eckert and Loria), A., i, 79. 

Methyl-j3-fenchocamphorol, and its de¬ 
rivatives (Komppa and Boschier), A., 
i, 445. 

Methylformanilide, jo-amino-, and p- 
nitro- (Morgan and Grist), T., 890 ; 
A.,i, 450. 

3-MethylfriicfcGside, preparation, struc¬ 
ture and derivatives of (Steele), T,, 
257 ; A., i, 253. 

Methylfurfuraldehyde, and jS-hydroxy-, 
absorption spectra of (Oshima and 
Tadokoro), A., ii, 255. 

y-Methylgalaetoside (Cunningham), T., 
598 ; A., i, 374. 

?i- and iso-MethylgranatoIines, and their 
salts (Werner), A., i, 267. 

a-Meihylguanidinoglyoxylic acid (Bau¬ 
mann and Ingyaldsen), A., i, 
423. 

^-Methyl-Aa-heptene (Brooks and 
Humphrey), A., i, 287. 

5-Methylhydr azobenzene, dmitro-deriva- 
tives (Giua), A., i, 552. 

2- MetLylindole, 5:7-dfchloro- (Below 
and Hubs), A., i, 315. 

5-Methylisatoic acid. See w-Tolylgly- 
oxylic acid, 6-amino-. 

5-Methyl-l:7-a- methyltrimethylenediox- 
indole-S-carboxylic acid, ethyl ester 
(Martinet), A., i, 351. 

5-Methyl-1:7 - a-methyltrimethyleneisa- 
tin, and its derivatives (Martinet). 
A., i, 351. 

g-Methylmucoiactonic acid (Fault and 
Will), A., i, 525. 

jS-Methylmuconamie acid, methyl ester 
(Pauly and Will), A., i, 525. 

3- MethyImueonic acid, and its deriva¬ 
tives (Pauly and .Will), A., i, 
525. 

1-Methylnaphthalene, 2-iodo- (Scholl 
and Tritsch), A., i. 484. 

Msthyl-a-naphthylamine. cyano- (v. 
Braun, Heider, and Muller), A., 1, 
271. 

Methylnorcamphor, and its semicarb- 
azone (BuziuKA), A., i, 23. 

MethyInorhomocamphoric acid,. and its 
ethyl ester { KuzIoka), A., i, 23. 

Methylolcarbamide, preparation of 
(Dixon), T., 246; A.,i, 255. 

MethyKaopelletierine, and its derivatives 
and isomerides (Hess and Eichil), 
A., i, 85, 404. 

l-Jte thylq/cfopentEn-3-one-1 * carboxylic 
acid, and its ethyl ester and, semi- 
carbazone (Buzicka), A., i, 23. 
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Methyl-Ao-pentenylamine, and its deriv¬ 
atives (v. Braun ami Kohler), A., i, 
163. 

Metliyl-AS-pent enyleyanamide (v. 

Braun and Kohler). A., i, 163. 
Metliylpentosans in cereals and legumes 
(Os him A and Rondo), A., i, 419. 
detection of (Oshima and Kondo), A., 
ii, 83S. 

5-Methylphenazine, 3:7-cftamino-, salts 
of {IvEHRMANNand R.vmm), A., i, 313. 
S-MethylphenazotMoaium, salts of, and 
their absorption spectra (Keiirmanx 
and Saxdoz), A., i, 126. 
lO-Mefchylpheneyazonium salts (Kehr- 
ma.vn and Saxdoz), A., i, 314. 
Methyl-jB-plithaiimidoethylaniline, and 
its methiodide (v. Braun, Beider, 
and Muller), A., i, 270. 

l-Methylpiperidine-2- and -3-carboxylic 
acids, derivatives of (Hess and Leib- 
braxdt), A., i, 402. 

I-Methyl-2-piperidylethyl ketone (Hess 
and Eichel), A., i, 35. 
a-l-Methylpiperidyl-2-propyl alcohol. 
See l-Methylconhydrine. 

4- Methyl-1 -fcopropylcoumaran - 2 - one, 
and its derivatives and 1-bromo-, and 
1-hydroxy- (v* Auwers and Muller), 
A., i, 29. 

1- Methyl* 3- isopr opylcgc/opentane, 2- 
araino-, and its derivativ es(WALLACH), 
A., i, 429. 

Methyli'sopropyl-A 3 -cycfopenten-2~oiie. 
See Pulegenone. 

Methyl-a-pyram, formation of, from 
mannitol (Wxndaus and Tomich), 
A., i, 545. 

5- Methylpyrazo]e-4-carboxyamlide 
(Daiks and Barger), A., i, 238. 

§-Methylpyrazole-4-earboxylic acid, 
ethyl ester (Bains and Harger), A., 
i, 289. 

5-Methylpyrazole*4-carhoxy-o-phenetid- 
ide, and its hydrochloride (Bains 
and Hamer), A., i, 238. 
2“M©thylpyridine-3;4~dicarbcxylIe acid, 
and its anhydride (Mumm and Hux- 
eke), A., i, 184. 

2- and 6-Methylpyridine-3:4:6-tricarb~ 

• ©xylic adds (Mumm and HOneke), 

A„ i, 184. 

Methyltefcragalacfcoside (Cunningham), 
T., 606 ; A., i, 374. 

Methyltetxaglucoside (Cunningham), 
T m 606; A., i, 374. 

l^lfei^yi-iK-tetrahydro-a^mplithol (v. 

Auwiks), A.,ii,"843* , 

4- Methyl- 5:6:7:8- tetrahydro-a-naphthyl- 
■. dna^ylamine, 4-hydroxy-, and its 
:■ jdemte (v. 'Braun, Areuszewski, and 
' 258. ^ 


1- Methyltetrahydropyridinecarhoxylic 

acids, synthesis of, and their deriv¬ 
atives (Hess and Leibbrandt), A., i, 

401. 

2- Methyltetrahydroisoquinoline ethiod- 
ide (v, Braun and Kohler), A., i 

186. 

Methyltetronamide(HuDsoN, Chern off, 
and Wherry), A., i, 335. 
Methylthiocarbimide, equilibrium of 
methyl thiocyanate and (Gillis), A., 
i, 157. 

a- and £-Methylthioglucosides, and their 
tetra-acetates (Schneider, Sepp, and 
Stiehler), A., i, 253. 
6-Methyithiol-8-naphthol, and 1:5- 
dibromo- (Zingke and Dereser), A., 
i, 221. 

Methyltolui&ines, catalytic preparation 
of (Maxlhb and de Godon), A., i, 218. 
Methyltrimaltoside (Cunningham), T., 
607 ; A., i, 374. 

l:2-(l'-Methyltrimethylene)-benzimin- 
azole, and its picrate (Bxstrzycki and 
Schmutz), A., i, 452. 

5-Methyl-1:7-trimethylenedioxindole- 

3-carboxylic acid, ethyl ester (Mar¬ 
tinet), A., i, 351. 

5-Methyl-1:7-trim© thyleneisatin, and 

its derivatives (Martinet), A., i, 351. 
8-Methyl-AP-undecene (Brooks and 
Humphrey), A., i, 288. 

Mica, adsorption of gases by (Lang¬ 
muir), A., ii, 430. 

Micosterol, from Elaphamjm 

hirtna (Issoglio), A., i, 476. 
Micro-balance, use of, in absolute deter¬ 
minations of mass (Kramer), A., ii, 15. 
Microbes (micro-organisms), influence of 
dicyanodiamide on the growth of 
(Moller), A., i, 469. 

Micro chemical notes (Tunmann), A., ii, 
453. 

Micro-organisms. See Microbes. 

Milk, constituents of (Osborne, 'Wake- 
man, Leavenworth, and Nolan), 
A., i, 203. 

relation of proteins in diet to the pro¬ 
duction of (Hart, Humphrey, and 
Smith), A., i, 465. 

cholesterol in (Denis and Minot), A., 
i, 561. 

filtration of enzymes of (Piccard and 
Bising), A.,, i, 466. 
effect of phosphorus metabolism on 
the secretion of the fat of (Meigs 
and Blatherwick), A*,i, 276* 
water-soluble vitamiue in (Osborne, 
Mendel, Perry, and Wakeman), 
A., 1,360. 

cows", antiscorbutic value of (Chick, 
Hume, and Skelton), A., i, 360* 
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Millc 5 cows’, effect of heat on citric acid 
in, and its estimation (Sommer 
and Hart), A., i, 465. 
proteins of (Osborne, Wakkman, 
Leavenworth, and Nolan), A., 
x, 141. 

human, caseinogen from (Bosworth 
and Giblin), A., i, 417. 
sour, free lactic acid in (van Slyke 
and Baker), A., i, 417. 
reaction of (Szili), A., i, 203. 
detection of sucrose in (Elsdon), A., 
ii, 412. 

estimation of chlorine in (Sirot and 
Joret), A., ii, 237. 
estimation of lactose in (Folin and 
Denis), A., ii, 208. 

estimation of lactose in, colorimetric- 
ally (Pacini and Russell), A., ii, 
277. 

Minerals, from Black Lake area, Que¬ 
bec (Poitevin and Graham), A., 
ii, 325. 

containing gold, from the Cote dTvoire 
(Roux), A., ii, 203. 
from Moravia and Austrian Silesia 
(Kretschmer), A., ii, 171. 
from the Tatra Mountains (Pawlica), 
A., ii, SO. 

hydrothermal formation of (Muller 
and Koenigsberger), A., ii, 402. 
magnetic properties of (Stutzer, 
Gross, and Bornemaxn), A., ii, 
216. 

amorphous (Rogers'*, A., ii, 121. 
radioactive. See Radioactive minerals. 

Mineralogy, old and new (Miers), T., 
363 ; A., ii, 235. 

Mirabilite from Michigan (Pech), A., ’ 
ii, 120, 

Molasses, nitrogenous pigments of 
(Friedrich; Stanek), A., i, 157. 

Molecular association of compounds of 
carbon, hydrogen and oxygen (Jo- 
rissen), A., ii, 8. 
attraction (Mills), A., ii, 7. 

theory of (Antonoff), A., ii, 437. 
frequency, relation of, to molecular 
number (Allen), A., ii, 163, 191, 
225. 

numbers (Allen), T., 389; A., ii, 220. 
relation of, to molecular frequency 
(Allen), A., ii, 163, 191, 225. 
surface energy of liquids, effect of 
temperature on (Jaeger), A., ii, 
33. 

weights. See Weights, molecular. 

Molybdenum, arc spectrum of (Fuhl- 
mann), A., ii, 142. 

electrolytic potential of, and its elec¬ 
trolytic estimation (Wolf), A., ii, 
350. ' ' , 


Molybdenum compounds, analysis of, by 
volatilisation in carbon tetrachloride 
vapour (Jaxnasch and Laubi), A., 
459. 

Molybdic acid, recovery of, after esti¬ 
mation of phosphoric acid (Lynas), 
A., ii, 365. 

Molybdenum organic compounds (Mgx- 
tequi Diaz de Plaza), A., i, 249 . 

Molybdenum estimation and separa¬ 
tion 

estimation of (Binder ; Streringer), 
A., ii, 244, 

estimation of, in ilsemannite (Yan¬ 
cey), A., ii, 372. 

separation of copper and (Hoepfxer 
and Binder), A., ii, 372. 

Molindone, and its constitution and de¬ 
rivatives (Simonses), T., 766; A., i, 
542. 

Morphine, calcium derivative (Rakshit), 
T., 470 ; A., i, 350. 
estimation of, in opium in presence of 
codeine (Annett and Singh), A., 
ii, 279. 

Morphine alkaloids, constitution of 
(Kaufmans and Durst), A., i, 
122 . 

preparation of compounds of diallyl- 
barbituric acid and (Society of 
Chemical- Industry in Basle), 
A., i, 271. 

Morphol. See Phenanthrene, 3:4-dh- 
hydroxy-. 

Moulds, formation of soluble starch and 
of proteins by (Boas), A., i, 330. 

Mowragenie acid, and its sodium salt 
(Spiegel and Meyer), A., i, 302. 

Mowrageninie acid (Spiegel and Mey¬ 
er), A., i, 302. 

Mowrie acid, iiitro-derivatives of (Spie* 
gel and Meyer), A,, i, 303. 

Mowrin, composition of (Spiegel and 
Meyeii), A., i, 302. 

Mucins (Levene and,. Lopez-Suarez), 
A., i, 554. 

Mucoids (Levene and Lopez-Suarez), 
A., i, 554. 

Muconic acid, excretion of, from the 
animal body (Mori), A., i, 466. 

Mucor boulard f acids produced by 
(Bettinger and Delavalle), A,, i, 
330. 

Mucosin (Levene and' L^pez-SuArez}* 
A., i, 554. 

Mulberry, carbohydrates in leaves of 
(Kawase), A., i, 4/6. 

Mullanite (Shannon), A., ii, 117. 

Multiple proportions, law of (Bala- 
PuEFF), A., ii, 15. 

lecture experiments to demonstrate 
(Emich), A., ii, 228. 
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Muscle, creatine in, in degeneration 
(Cathcabt, Henderson, and 
Patox), A., i, ‘279. 

guanidine content of, after removal of 
parathyroids (Henderson), A., i, 
279. 

imbibition of water by, especially in 
presence of caffeine ( Belak), A., i, 
89. 

reactivation of yeast by extracts of 
(Meyerhof), A., i, 24*2. 
reaction of, during work (Gold¬ 
berg er), A., i, 208. 
smooth, action of opium alkaloids on 
(Macht), A., i, 4IS. 

Mustard oils. See Ailyithiocarbimide 
and Thiocarbimidts. 

Myrtle. See Vaccinias my r till its. 


H. 

Naphthalene, beat of combustion of 
(Swientoslawski), A., ii, 32. 

Naphthalene, jS-chlorothiol-derivatives 
(Zincke and Eismayeb), A., i, 386. 

Naphthalen8-X-azo-aa-dibeiizoyl-0-Aa- 
propenyl ether, 4-amino-, benzoyl de¬ 
rivative (Dim both, Leichtlin, and 
Friedemann), A.,i, 129. 

Naphthalene- l-azo-^uitrophenyl ether, 
4-amino-, benzoyl derivative (Dim- 
roth, Leichtlin, and Friedemann), 
A., i, 129. 

N aphthalene * 1 -azopentamethylphenyl 
ether, 4-amino-, benzoyl derivative 
(Dimboth, Leichtlin, and Fkiede- 
MANN), a., i, 129. 

Naphthalene-l-diazoninm hydroxide, 
4-amino-, benzoyl derivative, salts of 
(Dimroth, Leichtlin, and Friede- 
mann), A., i, 129. 

Naphth&Ienedicarboxylic acid. l:5~di- i 
hydroxy- (v. Hemmelmayr), A., i, 
227. 

Naphthalene-0-sulphonamide, a-eyano- 
(Kaloher), A., i, 433. 

tt-N aphthaleneBulphonylhistidine, and 
its mphthalenesulphonate (Baumann 
and Ixgtald&ex), A.,i, 455. 

2:l-Naphthalenesnlphoiiylide(ANscHUTZ 
and Maxim), A., i, 426. 

Haphthanthroxanxc acid (Mayer and 
Oppiniimmer), A., i, 339. 

7:12-NaphthaphettCxaadne, amino-de¬ 

rivatives, absorption spectra of (Kehr- 

■ mann and Sandoz), A., ii, 3-14. 

M aphthaqumones. hromohydroxy- 
' (Wheeler and Edwards), A., i. 75., 
0 -S - NapMhaqainonylaminohenzoic 
acid, ami its silver'Salt (Lesniaxski), 
A.* i, 405. 1 ;' 


l:8-NaphthasTiltam, amino- and nitro- 
derivatives of (Zincke and Schur- 
mann), A., i, 550. 

1 ;8-Naphthasultam-4-qninone, 2:2:3:3- 
tetra cbloro-, hydrolysis of (Zincke 
and Schuilmann), A., i, 550. 
a-Naphthisatoic acid. See Naphthyl* 
0-glyoxylic acid, a-amino-. 
a- and 0-Naphthoic acid, ammonium 
salts (McMaster and Wright), A., 
i, 263. 

2-Naphthoic acid, 3-chloro-, methyl ester 
(Ullmann and Dootson), A., i, 391. 
a-Naphthoicsnlphinide, and its sodium 
salt and methyl derivative (Kalcher), 
A.,i, 433. 

,8-Haphthol, ultrafiltration of super¬ 
saturated solutions of (Berczeller), 
A., ii, 100. 

jS-N&phthol, 8-amino-, benzoyl derivative, 
and its chloro- and nitro-deriva- 
tives (Badische Anilin- & Soda- 
Fabrik), A., i, 273. 

6-thiol-, and its diacetate (Zincke and 
Dereser), A., i, 220. 

Naphthola, effect of water on the action 
of aluminium with (Seligman and 
Williams), A., i, 333. 

0-Naphthol 6-methyl sulphide. See 
6*Methyithiol-j8 naphthol. 

B-li aphtholme thyl-6-sulphone and 
-sulphoxide (Zincke and Dereser},, 
A., i, 221. 

a-Naphtholphthalein, preparation of 
(Werner), T., 20; A., i, 117. 
0-Naphthol-6-sulphimc acid (Zincke 
and Dereser), A., i, 2*21. 
0-Naphthol-6-sulphonanilide (Zincke 
and Dereser), A., i, 221. 
a-Naphlhol-4- and -5-sulphonic acids, 
ammonium salts (McMaster and 
Wright), A., 1, 263. 
Naphtholsulphonic acids, hydroxy- 
amino-, acetyl and naphthoyl deriva¬ 
tives of (Chemische Fabrik Gries- 
heim-Elektron), A., i, 222. 

2-Sfaphthol-1 -sulphonyl chloride (An¬ 
schutz and Maxim), A., i, 426. 
Naphthfsooxadiazole, and its oxide, 
nitro-derivatives (Green and Eowe), 
T., 71; A., i, 1*28. 

0-Naphthoxa&iazole-4-snlphoiiic acid, 
photolytic and photodynamic action 
of (Kogel), A., i, 515. 
a-Naphthoxide, sodium, relative activity 
of alkyl iodides with, in methyl 
alcohol (Cox), T., 821. 
a- and 0-Naphthoxides, sodium, relative 
activities of alkyl iodides with (Cox), 
T., 666 ; A., ii, 356. 
c-laphthoxindole ■ (Martinet),, A., i, 
806. ■ ' 
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^-Naphthyl thiocyanate, 1-chloro- 
(Zinoke and Eismayer), A., i, 
387. 

«- and #-Naphthyl sulphites (Badische 
Anilin- & Soda-Fabrik), A., i, 297. 
Naphthylacetic acids (Mayer and Op- 
penheimer), A., i, 339. 

#-Naphthyl acetonyl sulphide, 1-chloro-, 
and its hydrazone (Zincke and 
Eismayer), A., i, 387. 
a-N aphthy famine hydrogen arsenate 
(Boon and Ogilvib), A^, i, 461. 
#~Naphthylamine, sulphonation of 
(Green and Vakil), T., 35; A., i, 
110 . 

a-Naphthylamine-4-sulphonic acid, 
ammonium salt (MoSI ASTER and 
Wright), A., i, 263. 
a-Naphthylamino-gly oxylic acids, ethyl 
ester dichlorophenylhydrazones (Bti- 
low and Huss), A., i, 43. 

#-Naphthyl 2-amina-cc-naphthyl sulph¬ 
ide, 1-ellloro-, and its derivatives 
(Zincke and Eismayer), A., i, 337.. 
o-a-Naphthylbenzoie acid (Schaar- 
schmidt and Georgeacopol), A., i, 
434. 

1-a- and ~#~Maphthyl-4-be:azylniethyl- 
fjyrazolones, and their derivatives (v. 
Koneic and Mitterhatjser), A., i, 
408. 

d-a-Naphthylcarhamidopropionic acid 
(West), A., i, 311. 

Naphthyl 2:4-di-l'~chloro-j8-naphthyl 
disulphide, 1-amino-, and its acetyl 
derivative (Zincke and Eismayer), 
A., i, 387. 

3:2-N aphthy lenesulpkonylide-1:6:7:!':- 
Oh^'-hexasulphonic acid, and its sod¬ 
ium salt (Anschutz and Maxim), 
A., 1,426. 

Naphthyl-#-glyoxylic acid, a-amino-, 
and its salts (Martinet), A., i, 345. 
#-Naphthylguanidine (Arndt and Rose- 
* nait), A., i, 40. 

#-Naphthyl 2- and 4-hydroxy-a-naph- 
thyl sulphides, 1-cMoro-, and their 
acetyl derivatives (Zincke and Eis¬ 
mayer), A., i, 387. 

a- and #-N aphthylidides, 1-chloro- 
(Zincke and Eismayer), A., i, 387. 
d- and (77-a-Naphthylmethylhydantoin 
(West), A., i, 311. 
l-#-Naphthyl-3-methyl-4-wopropyl-5- 
pyrazone, and its picrate (v. Konek 
and Mitterhatjser), A., i, 408. 
l-j8-Naphthy 1-3-methyl-5-pyrazolidone 
(v. Konek and' Mitterhatjser), A., 
i, 408. 

# -N aphthy Isulphinic acid, 1-chloro-, and 
its methyl ester (Zincke and Eis¬ 
mayer)? A., i, 386.. 


#-Naphthylsulphinous acid, 1-chloro-, 
methyl ester (Zincke and Eismayer), 

A., i, 3S6. 

a- and #-Naphthyl thienyl ketones 
(Thomas and Coudekc), A., i, 401. 
#-Naphfchylthiolamine, 1-chloro-, and its 
benzylidene derivative (Zincke and 
Eismayer), A., i, 388. 

$-Naphthyl thiolanilide, l-chloro- 

(Zincke and Eismayer), A., i, 386. 
^-Naphthylthiolmethyl-amine and -inl¬ 
ine, 1-chloro- (Zincke and Eis¬ 
mayer), A., i, 386. 

#-Naphthylthiolmethyl methyl ketone. 

See #-Naphthyl acetonyl sulphide. 
jS-Naphthylthiosulphoxyiic acid, and 
its sodium salt (White), T., 60S; 
A., i, 387. 

a-Haphthyltrimethyla 1 nn 1021 iu.nl bromide 
(v. Braun, Heider, and Muller), 
A., i, 271. 

Narcosis, respiration of oxygen during 
(v. Issekutz), A., i, 462/ 

Narcotics, influence of temperature on 
the activity of (Unger), A., i, 515. 
effect of temperature on the capillary 
activity of (v. Issekutz), A., i, 46f, 
precipitation of proteins by (Meyer¬ 
hof), A., i, 330. 

action of potassium cyanide and, on 
water-fleas (Buytendyk), A., i, 
468. 

Narco tine, potassium and sodium de¬ 
rivatives (Rakshit), T., 487; A., i, 
350. 

Hehulium, .atomic weight of (Nichol¬ 
son), A., ii, 182. 

Neon, compressibility and dilatability 
of (Leduc), A., ii, 155. 
vapour pressure of (Oath and Onnes), 
A., ii, 291. 

Hephelite, constitution of (Thugutt), 
A., ii, 449. 

Nervous system, central, carbohydrate 
and nitrogenous metabolism in 
(Hirsohbeuo and Winterstein ; 
Hirschberg), A., ii, 416. 
metabolism of sugar in (Hirsch- 
beeg and Winterstein), A., i, 
52. 

Hessler solution, utilisation of residues 
of (Clifford), A., ii, 314. 
neutralisation, conductivity minimum 
in (Treadwell), A., ii, 288. 

Neutral salt action in catalysis (Ear¬ 
ned), A., ii, 438. 

Nickel, arc spectrum of (Paulson), 
A,, ii. 89. 

electrochemical behaviour of (Smits 
and de Bruyn), A., ii, 54. 
colloidal, preparation of (Kelber), 
A., ii, 19., 
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Nickel alloys with copper, potential of 
(Gordon and Smith), A., ii, 1S3. 
with iron, electrolytic deposition of 
(Kremann and Bretmksser), A., 
ii, 57. 

Nickel bases { nichelanihiincs ), salts of, 
with, organic acids (Ephraim and 
Rosenberg), A., i, 390. 

Nickel hydroxide, solubility of, in 
water" (Almkvist), A., ii, 320. 
oxide, mixed crystals of, with other 
metallic oxides (Hedvall), A., ii, 
320. 

Nickel detection, estimation and 
separation 

detection of (Agrestini), A., ii, 455. 
estimation of, with a-benzildioxime 
(SntEBiNGEit)), A., ii, 243. 
estimation and separation of (Car¬ 
not), A., ii, 133. 

Xlcotiana suaveolen a, nicotine in 
(Petrie), A., i, 420. 

Nicotine, extraction of, from aqueous 
solutions (Dangelmajer), A., ii,. 
340. 

Nicotinic acid, derivatives of (Winter- 
stein and Wei nhagen). A., i, 35. 
phosphotungstate (Drummond), A., 
i, 337. 

Niton (radium emanation), measurement 
of, in the atmosphere (Olujic), A., ii, 
420. 

Nitrates and Nitric acid. See under 
Nitrogen. 

Nitrides, preparation of (Tournasos), 
A., ii, 76. 

inorganic, decomposition of (Hitch), 
A m ii, 398. 

Nitrification, effect of oxygen and 
carbon dioxide on (Plummer), A., i, 
90'. 

Nitrile, C 38 H 19 0 2 N3, from di-j> 
phenetylthiocarbamide, lead carbon¬ 
ate, alcohol and potassium cyan ate 
(Reutter), A., i, 496. 

Nitriles, dynamics of the formation of i 
(Neumann and Wenzlng), A., ii, 
72. 

catalytic' preparation of' (Mailhe ; 
Mailhb and de Godon), A., i. 
105. ' 

from primary amines (Mailhe 
and be Godon), A., i, 256. 
preparation of, from secondary ami 
tertiary amines (Eailbe), A., i, 336. 
preparation of,' from, acid chlorides 
(Mailhe), A., i, 532. 

' 'aromatic, catalytic preparation of 
" (Mailhi),' A,,: i, $8, 889. 

\'vCsoaveitioiEi' of, into esters (Spiegel 

„; (, ':anI;, v ;, ! te i DL0:WSK’s:}, L f : ,216; 

.ffimawrm)) A., i, 


Nitrilotriacetie acid, copper salts 
(Dubsky and Spritzmann), A., i 

102 . 

azide and hydrazide of, and their 
derivatives (Curtius and Hof¬ 
mann), A., i, 295. 

Nitrites. See under Nitrogen. 

Nitroamines, action of o-chlorobenz- 
aldehyde on (Mayer and Stein), 
A., i, 36. 

Nitro compounds, aromatic (Giua), A.. 

i, 552. 

reaction for (Olivier), A., x, 216. 

Nitrogen, constitution and rotatory 
power of (Sommerfeld), A., ii, 
89. " “ ' 

valency of (Wengel), A., ii, 17. 
active (Strutt), T., 200 ; A., ii, 
195. 

scattering of light in (Born), A., ii, 
281. 

mobility of ions in (Yen), A., ii, 

212 . 

quinquevalent, stereochemistry of 
(Komatsu), A., i , 426. 
effect of hydrogen chloride on the 
equilibrium of hydrogen and (Lud- 
lam), A., ii, 67. 

distribution of, in soils (Morrow ahd 
Fetzer), A., i, 248. 

Nitrogen trichloride, preparation of 
(Rai), A., ii, 310. 

oxides, reduction of, to ammonia 
(Guye and Schneider), A., ii, 
810. 

dioxide ( nitric oxide ), coefficient of 
magnetisation of (Bauer, Weiss, 
and Piccard), A., ii, 387. 
velocity of oxidation of (Boden- 
stein, Brixer, and Fridori), 
A., ii, 302. 

Nitric acid, electrolytic preparation of 
(Taylor, Capps, and Ooolidge), 
A., ii, 196. 

reduction of (Genelin), A., ii, 437, 
estimation of, colorimetrically, with 
diphenylamine-snlphuric add 
(Tillmans), A., ii, 128. 
apparatus for estimation of, by 
the Sehulze-Tiemann method 
(Leuciis), A., ii, 240. 

Nitrates, optical investigations on the 
constitution of (Schaefer), A., 

ii, 254. 

reflection spectra of (Schaefer and 
Schubert), A., ii, 282. 
action of sunlight on (Moore), 
A., i, 365. 

assimilation of (Baudisch), A., i, 
474. 

detection of, in water (Escaich), 
A., ii, 273. , , „ , 
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Nitrogen 

Nitrates* estimation of (Strecker), 
A., ii, 332. 

estimation of, gasometricallj(H ill), 
A., ii, 240. 

estimation of, in presence of 
nitrites (Oelsner), A., ii, 405. 
Nitrites, formation of, from nitrates 
in sunlight, and tlieir assimila¬ 
tion by green leaves (Moore), 
A., i, 365. 

assimilation of (Baudisch), A., i, 
474. 

estimation of (Strecker), A., ii, 
332; (Dienert), A., ii, 370. 
estimation of minute quantities of, 
in presence of hydrogen per¬ 
oxide (Quartaroli), A., ii, 
452. 

estimation of, in presence of nitrates 
(Oelsner), A., ii, 405. 

Nitrogen organic compounds, influence 
of structure on the ammonification of, 
in soils (Miyake), A., i, 91. 

Nitrogen estimation:— 

estimation of, by Kjeldahl’s method 
(Brill and Agcaoilx), A., ii, 172 ; 
(Salm and Prager), A., ii, 173; 
(Villierh and Moreau-Talon), 
A., ii, 331. 

estimation of, by the Kjeldahl-Gun- 
ning method {Dowell and Friede- 
man), A., ii, 369. 

estimation of, in urine, by Kjeldahl’s 
method (C. and M. Oehme), A., ii, 
452. 

estimation of, by the micro-Kjeldahl 
i method (Kraemer), A., ii, 331. 
estimation of, microcheniieally (Sjol- 
lema and Hesserschy), A., ii, 
127; (Bang), A., ii, 369. 
estimation of, in bacteria (Bradley 
and Nichols), A., i, 281. 
estimation of various forms of, in 
beef (Thrun and Trowbridge), 
A., i, 324. 

estimation of, in blood (Donald; 
Okada), A., ii, 127; (Sjollema 
and Hesserschy), A., ii, 128. . 
estimation of, in calcium cyananiide 
(Turkus), A., ii, 127. 
estimation of, in explosives (Oddo), 
A., ii, 48. 

estimation of, in rain and snow 
(Peck), A., i, 96. 

estimation of, in soil extracts and 
physiological fluids (Davisson), 
A., ii, 370. 

estimation of, in urea, gasometrically 
(Renatid), A., ii, 405. 
estimation of, in presence of mercury 
(ITran^qis), A., ii, 271. 


Nitrogen estimations— 
amino-, formation of foam during the 
estimation of, by van Slyke’s 
method (Mitchell and Eckstein), 

A., ii, 173. 

non-protein, estimation of, in blood 
(Geeenwald), A., ii, 239. 
residual, estimation of, microchemic- 
ally (Bang), A., ii, 273. 
estimation of, in blood-seram 
(Fischer), A., ii, 452. 

Nitrometer, method of working with 
(Kaesbohuer), A., ii, 273. 

Nitrosyl bromide, synthesis of (Moles), 
A., ii, 230. 

velocity of formation of (Trautz 
and Dalal), A., ii, 162. 

W-Ji-Nonoylearhazole (Copis arow), T., 
818. 

Nor camphor, synthesis of (Hintikka 
and Komppa), A., i, 543. 

Norcocaine, cyano- (v. Braun and 
Muller), A., i, 234. 

Norecgonidine, and its ethyl ester, and 
their salts and derivatives (v. Bbaun 
and Muller), A., i, 234. 

Novocaine, detection of (Sanchez), A., 
ii, 340. 

Nucleic acid, preparation of, from 
lymph (Nakasako), A., i, *274. 
preparation and analysis of (Chap¬ 
man), A., i, 354. 
metabolism. See Metabolism. 

Nucleic acids, constitution of (Feul- 
gen), a., i, 85, 413. 
preparation of, from plants (Clarke 
and Sohuyver), A., i, 130. 

, estimation, of purine bases in (Feul* 
gen), A., ii, 464. 

Nutrition and diet (Mendel and 
Osborne), A., i, 277 ; (Osborne, 
Mendel, Ferry, and Wakeman), 
A., i, 323. 

experiments on (Maxgnon ; Amar), 
A., i, 416. 

effect of inorganic sulphates in 
' (Daniels and Rich), A., i, 559. 

O. 

Oats, manurial experiments on the growth 
of (Hiltner and Korfe), A.,, i, 150. 

Obituary notices:— 

Clayton Beadle, T., 306. 

Arthur Joseph Brearley, T n 800, 
Bertram Haward Buttle, T.» 300. 
Norman Phillips Campbell, T., 302. 
Alexander Macomb Chance, T., 307. 

; John Joseph Eastick, T., 309. 

Edward "William Lanchester Foxell, 
, T., 303. 

Ernest George Hill, T., 310, , 
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Obituary notices:— 

George Thomas Holloway, T., 313. 
Maurice Kemp-Welch, T., 303. 
Herbert King, T., 304. 

Edmund Albert Letts, T., 314. 

Peter MaeEwan, T., 316. 

Ludwig Mond, T., 318. 

Benjamin Horatio Paul, T., 334. 
Leonard Ison Pitt, T., 305. 

Enfus Daniel Pullar, T., 336. 

William James Russell, T., 339. 
Francis Sutton, T., 350. 

William Henry Symons, T., 354. 
Arthur Edwin Tate, T., 306. 

Thomas Tyrer, T,, 355. 

Reginald Cow dell Woodcock, T., 35S. 
Philip John Worsley, T., 360. 
Octahydroindole. See Perhydroindole. 
Ocfcamethyl digalactose (Cunningham), 
T., 601; A., i, 374. 

Octamsthylnorscoparin (Herzig and 
Tiring), A., i, 504. 

»-0cfcane, heat of combustion of (La- 
gerlof)* A., ii, 62. 
isoOctem. See f-Methyl-Aa-heptene, 
Aa-Octenylarsinic acid, /3-bromo- (Far- 
BENFABRIKEN WORM. F, BaYEP. & 

, Co.), A., i, 257. 

Octmenebromoarsinic acid. See A^- 
Octenylarsinic acid, jS-bromo-. 

Odour, influence of solubility on (Back- 
man), A., i, 88. 

CBdema, biochemistry of (Feigl), A., i, 
280. 

Oils, occurrence of carotin in (Gill), A., 
i, 476._ 

hydrolysis of, by rieinus lipase (Ta¬ 
naka), A., i, 354. 

estimation of the iodine number of 
(Kelbek and Rheinheimer), A., ii, 
87. 

drying (Morrell), T., Ill; A., i, 
98, 372. 

essential. See Oils, vegetable, 
ethereal. See Oils, vegetable, 
light, absorption of benzene by (H. S. 

and M. D. Davis), A., ii, 411. 
vegetable, constituents of {Semmler 
and Liao), A., i, 25 ; (Semmler, 
Jonas, and Oelsneb ; Semmler, 
Jonas, and Roenisch), A., i, 
118; (Semmler, Jonas, and 
Richter), A., i, 301. 
and terpenes (Wallace), A., i, 
428; (Wallace, Walter, and 
'Wolff), A,, I, 439; (Wallace, 

, : Grote, Hallstein, J essen, and 
; Woodman), A., 1, 440; (Wal- 
LAOH, Gerharbt, and J essen), 
■I. 1 . ' A., , i, 442; '(Wallace and 
. 1 Staxdacher), A., i, 444,; (Wal- 
mm and Pelikaj*),, A.., i, 445. 


Oil-water emulsions, stability of, in 
constricted tubes (Schlaepfer), T, 
522; A., ii, 260 ; (Hall), A., ii, 10. 

Oleander, glucosides in the leaves of 
(Straub), A., i, 368. 

Ole&ndrin (Straub), A., i, 368. 

Olefines, action of sulphuric acid on 
(Brooks and Humphrey), A., i, 286. 

Oleie acid, nephelometric value of 
(Csonka), A., ii, 277. 
cerous salt (Morrell), T., 117 ; A., i, 
98. 

and its potassium salt, molecular con¬ 
dition of, in alcoholic solution 
(Laing), T., 435 ; A., i, 289. 
sodium salt, absorption of hydrogen 
by (Anderson and Katz), A., ii, 
128. 

Oleum. See Sulphuric acid, fuming, 
under Sulphur. 

Olive oil, influence of carbon monoxide 
on the rate of absorption of hydrogen 
by (Maxted), A.,ii, 72. 

Oocytase, properties and composition of 
(Clark), A., i, 463. 

Opal, fibrous (Merrill), A., ii, 323. 

Opium, estimation of morphine in, in 
presence of codeine (Annbtt and 
Singh), A., ii, 279. 

Opium alkaloids, chemical structure and 
physiological action of (Macht), 
A., i, 418, 515. 

micro-analysis of (van Xtallxr and 
van Toohenburg), A., ii, 140. 

Optical activity and position isomerism 
(Cohen and de Pennington), T., 
57 ; A., ii, 93. 

and refraction of liquid crystals 
(Stumpf), A., ii, 209. 
inversion, Walden's (Senter and 
Tucker), T., 140; A., i, 166; 
(SenteR, Drew, and Martin), T., 
151; A., i, 166; (Clough), T., 
526 ; A., ii, 255. 

properties of disperse systems (Lif- 
schitz), A., ii, 181; (Lifschitz 
and Brandt), A., ii, 253. 
rotatory power of isotropic and aniso¬ 
tropic liquids (Born), A., ii, 283. 

Optically-active compounds, rotatory 
power and chemical constitution of 
(Clough), T., 526; A., ii, 255. 

Organic compounds, nomenclature of 
(Patterson and Curran), A., i, 97. 
relation of the configuration of, to 
their physical and chemical proper¬ 
ties (Michael), A., i, 249, 
photosynthesis of, from inorganic 
compounds (Moore and Webster), 
A., ii, 211. 

association of, in benzene and alcohol 
solution (Innes),T., 410; A,, ii, 219* 
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Organic compounds, combustion of 
(Levene and Bxeber), A., ii, 
130. 

oxidation of, by chromic acid (Win- 
bads), A., ii, 22. 

additive compounds of potassium 
hydroxide with (Dehn and Mer¬ 
lin g), A., i, 67. 

action of sulphur on (Szperl ; Szperl 
and Wieresz-Kowalski), A., i, 
492. 

aromatic, condensations with (Meyer 
and Hofmann), A., i, 66. 
catalytic reduction of, with plati¬ 
num (W iLLSTATTEit and Jaqeet), 
A.,i, 391. 

action of aromatic alcohols with, in 
presence of aluminium chloride 
(Heston and Frledemann), A., 
i, 299. 

crystalline, relation between the 
optical and geometrical constants of 
(Wherry), A,', ii, 259. 
halogenated, catalytic reduction of 
(Kosrnmune and Zet’zsche), A., i,* 
339. 

antiseptic properties of (Kligler), A., 

i, 469. 

destruction of, in urine (Oordier), 
A., ii, 204. 

microchemical analysis of (Debsky), 
A., ii, 130. 

estimation of iodine in (Taregi), A., 

ii, 203. 

Organic haloids, hydrolysis of, by water 
in presence of metals (Doeghty), A., 

i, 57. 

Organic matter, method for destruction 
of (Deret), A., ii, 335. 

Organism, animal, decomposition of 
aliphatic acids in (Lenk), A., i, 
281, 

fixation of alkaloids in the (van 
Leeewen), A., i, 463. 
presence of a co-ferment of zymase 
in (Meyerhof), A., i, 464. 
Organs, fixation of metals by extracts of 
(Rebello-Alves and Benedi- 
centi), A., i, 323. 

constituents of alcoholic extracts of, 
which are active as antigens (Sjl- 
berstein), A., i, 464. 
animal, estimation and distribution of 
bromine in (Autenrieth), A., ii, 
238. 

Osmium tetroxifo, reduction of, by 
hydrogen chloride (MilraeeR), 
A., ii, 202. 

compounds of, with alkali hydr¬ 
oxides (Tschegaev), A., ii, 322. 
Osmium, detection of (Tschegaev), A., 

ii, 335. 


Osmosis of colloidal solutions (Ost- 
WALD), A., ii, 391. 
electrical. See Electrical osmosis. 

Osmotic pressure, measurement of, in 
plant cells (Hofler), A., i, 233. 
kinetic theory of (Porter), A., ii, 64 ; 

(Jager), A., ii, 187. 
in relation to the constitution of water 
(Boesfield), a., ii, 64. 
of gelatin solutions (Loeb), A., i, 
510. 

of salt solutions (Ghosh), T., 707 ; 
A., ii, 392. 

with chemically inert membranes 
(Bigelow and Robinson), A., ii, 
356, 187. 

Osmotic systems, mechanism of (Tink¬ 
er), A., ii, 63. 

Ovalbumin. See under Albumin. 

A'oOxadiazoles, and their oxides, nitre- 
derivatives of (Green and Rowe), 
T., 67; A., i, 127. 

Oxalic acid, deposition of crystals of, 
from ethyl a-chloroacetoacetate (v. 
Konek-Horwall), A., i, 289. 
magnesium salt, precipitation of 
(Astrec and Camo), A., ii, 275. 
complex rhodium salts of (Jaeger), 
A., i, 8. 

compound of selenium dioxide and 
(Gassmann), A., i, 2. 
esters of (Adams, Wikth, and 
French), A., i, 165. 
ethyl ester, action of, on ethyl 
/8-aminocrotonate, in presence of 
potassium ethoxide (Wislicenes 
and Schollkopf), A., i, 157. 
methyl ester, hydrolysis of, in presence 
of iodide and iodate (Skrabal), 
A,, ii, 12. 

estimation of, by the electrical con¬ 
ductivity method (Hahned and 
Laird), A., ii, 412. 
separation of, from tartaric add (Bae), 
A., ii, 412. 

Oxalotungstites. See under Tungsten. 

Oxalyl chloride, reactions of, with 
aromatic acids and with alcohols 
(Adams, Wirth, and French), A., i, 

165. 

W-Oxalylcarbazole (Copisarow), T., 
819. 

Oxami&e, formation of urea and of biuret 
from (Werner and Carpenter), T., 
694 ; A., 1, 528. 

Oxidation in organic liquids (Abeloes 
and Aloy), A., i, 150. 

Oximes, catalytic dehydration of 
(Mailhe and be Godon), A,, i, 105. 

a-Gximino-acids, dissociation constants 
of (Hicks), T. ; 554; A., i, 338.; 

OxindoleSj hydroxy- (Wahl), A., i, 236, 
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Oxosilane, and its polymeride (Stock, 
Somieski, and Wintgen), A,, ii, 111. 

Qxyfeerberine, preparation of (Perkin), 
T., 737. 

n- and Iso - Oxyep ffierberines, and their 
derivatives (Perkin), T., 518 ; A., i, 
349. 

Oxy&ones (Lopez-P^rez), A., i, 88, 
417. 

Oxygen, preparation of, free from chlor¬ 
ine (Ohemische Fabrik Grunau, 
Landshoff& Meyer, ERANKE,and 
Schmiedt), A., ii, 164. 
constitution and rotatory power of 
(SOMMERFELD), A., ii, 89. 
scattering of light in (Born), A., ii, 
281. 

coefficient of magnetisation of (Bauer, 
Weiss, and Piccard), A,, i, 387. 
occlusion of, hy metallic electrodes 
(Harding and Smite), A., ii, 424. 
solubility of, in water (Coste), A., ii, 
265. 

influence of tension of, on metabolism 
(Gaarder), A., i, 512. 
transmission of, by copper salts 
(Jcstin-Miteller), A., ii, 360. 
respiration of, during narcosis (v. Is- 
sekutz), A., i, 462. 

Oxygen estimation 

estimation of, in blood (Henderson 
and Smith), A*, ii, 81; (van 
Slyke), A., ii, 82. 

estimation of, in metabolism experi¬ 
ments, by Winkler’s method (Os- 
tebhout and Haas), A., ii, 24. 

Oxygen electrode. See Electrode. 

Oxyhemoglobin, ultra-violet absorption 
spectra of (Mashimo), A., ii, 91. 

2-0xynaphthindole-3-carboxylic acid, 3- 
hydroxy-, esters of (Martinet), A., i, 
306.. 

€-Oxysantonin, and its phenylhydrazone 
(Cusmano), A., i, 434. 

Osone, formation of, in the corona dis¬ 
charge (Anderegg), A., ii, 42. 
reaction of hydrogen peroxide with 
(Rothmund and Burgstaller), 
A., ii, 16; 

P. 

Palladium, catalytic .action of, in pre- 

• ' senee of mercury and mercuric oxide 
(Paal and Hartmann), A., ii, 

■m. 

hydrosols, influence of metallic hydr- 
/ oxidts on the catalytic 'activity of 
; ' ; '|Paad and Hartmann);, A., ii, 

, ■, 1 1 ' ■ . ■, . ; ■, ■ 

tiiaiiW" 'acid, nephelometric value of 
(Gsqnka), k H ii, 277. ■ ;■ 


Palmitic acid, cerous salt (Morrell), 
T., 116; A., i, 98. 

I W-Palmitylcarbazole (Copisarow), T.. 
819. 

Pancreas, composition and activity of 
different parts of (Nelson and Long), 
A.,i, 140. 

Panicum crus Galli , constituents of a 
salt from the ashes of (Lacroix), A,, 
i, 366. 

Panus stypticus, constituents of (Zell- 
ner), A., i, 55. 

Paracetaldehyde, preparation of (So- 
ci^tR Chimique des Usines du 
Rhone), A., i, 289. 

Paraffins. See Hydrocarbons. 

Paraffin ethers, preparation of (Roessler 
& Hasslacher Chemical Co.), A., 

i, 98. 

Paraffin wax, oxidation of (Rergmann), 
A., i, 285 ; (Aktien-Gesellschaft 
fur Mineralol Industrie vorm. 
Fanto & Co.), A., i, 333. 

Paramagnetism and the quantum theory 

■ (Reiche), A., ii, 185. 

Pathology, chemical studies in (Herz- 
feld and Klinger), A., i, 47, 241, 
357. 

Patina, artificial, deposition of, on 
copper (Grotian), A., ii, 233. 

Peas, preparation of legumin from (Ham- 
marsten). A,, i, 509. 
influence of metallic salts on the ger¬ 
mination of (Maquenne and De- 
moussy), a., i, 149. 

Pectin, and its derivatives, constitution 
of (v. Fellenberg), A., i, 215. 

Pectolite from New Jersey (Glenn), A., 

ii, 121. 

Pellagra, constituents of diets which 
produce (McCollum and Simmonds), 
A.,i, 53. 

Pelletierine, constitution of, and its iso- 
merides and derivatives (Hess and 
Eichel), A., i, 33, 404. 

Penta-acetyl-p-digallic acid. Bee 4- 
(3 f i 4':5'-Tnacetoxybenzoyloxy)-3; 5-di- 
acetoxybenzoic acid. 

Pentamethylenediamine (cadaverine) 
phosphotungstate (Drummond), A., i, 
336. 

Pentamminecobalt salts. See under 
Cobalt. 

Pentane, mobility of ions in vapour of 
(Yen), A., ii, 213. 

Pentane, a5e-£nbromo- (v. Braun and 
KOhler), A,, i, 164. 

isopentane, isochore for (Weiss), A., ii, 
291. 

cycfoPentanones, preparation of, from 
hexacvclic ketones (Wallach, Ger* 
hardt, and Jessbn), A., i, 442. 
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Af-Pentenyl bromide (v. Braun and 
Kohler), A., i, 164. 

Pentose, estimation of, in urine (Tes- 
toni) , A., ii, 85. 

Peppermint oil, Japanese, constituents 
of (Walbaum), a., i, 302. 

Pepsin, action of (Ringer ; Hammar- 
sten), A., i, 459. 

action of, on legumin (IIammarsten), 
A., i, 510. 

rennetic properties of (Giiaber), A., i, 
85. 

estimation of, in gastric juice (ili- 
chaelis), A., ii, 468. 

Peptones, composition and hydrolysis of 
(Davis), A., i, 131. 

Perarsenates. See under Arsenic. 
Perfumes, odour and solubility of (Back- 
man), A., i, 88. 

Perhydroindole, and its salts (Will- 
statter and Jaqubt), A., i, 392. 
Periodic system, of the elements (Wells), 
A., ii, 190; (Steinmetz), A., ii, 
225; (Meyer), A., ii, 263; 
(Schmidt), A., ii, 305 ; (Hackii), 
A., ii, 306, 396. 

and their electrical conductivity 
(Grunexsen), A., ii, 287. 
in relation to the electrolytic po¬ 
tential (Thomlinson), A., ii, 
183. 

and Prout’s hypothesis (Lacombl^ ; 
Sci-ieeinga), A., ii, 105. 
Permeability (Stiles and Jorgensen), 
A., i, 94. 

study of (Brooks), A.,i, 471; (Oster- 
hout), A., i, 471, 472. 
of protoplasm (Troendle), A., i, 
244. 

Permutite, basic exchange in (Roth¬ 
mund and Kornfeld), A., ii, 315. 
Peroxides, estimation of, by Bunsen’s 
method (Rxtpp), A.., ii, 369. 
Peroxydases (Willstatter and Stoll), 
A., i, 535. 

action of potassium permanganate on 
(Bunzel and Hassell ring). A., 
i, 86. 

Perphosphates. See under Phosphorus. 
Petroleum, refining of distillates of 
(Brooks and Humphrey), A., i, 286. 
3;4-Phenacylidenecoumarin, 3-cyano- 
(Widman), A., i, 348. 

8:4-Phenacylidenecoumarin-3-carboxyl¬ 
ic acid and m-nitro-, ethyl esters 
(Widman), A., i, 348, 394. 
a0-Phenacylidenesalicylidenemalonie 
acid. See 2-Benzoyl“3-a-hydroxy- 
phenylcv/cfopropane-l:l-dicarboxylic 

acid. 

3:4-Pbenantfcra<luinone (Barger), T. f 
220 ; A., i, 261. 

exiv. ii. 


Phenanthrene, solubility of, in various 
solvents (Hildebrand, Ellefson, 
and Beebe), A., i, 62 . 
association of, in benzene and alcohol 
(Innes), T., 431. 

Phenanthrene, 3:4 - cf /hydroxy- ( mor~ 
phot), synthesis of (Barger). T. " 218: 
A., i, 261. 

Phenanthrene-3- or -S-suiphonie acid, 
10-bromo-, liquid crystals of hydrates 
of (Lehmann), A., ii, 260. 

Phenazothionium, and 5-amino-, salts of, 
and their absorption spectra (Kehr- 
mann and Sandoz), A., i, 1*26. 

Phenazoxonium, and amino-, and their 
salts (Kehrmanx and Boubis), A., i, 
125. 

Phenazoxonium, 3:9-dumimo-, hydro¬ 
chloride, and its absorption spectra 
(Kehrmann and Sandoz), A., i, 126. 

Phencyasonium compounds (Kehrmann 
and Sandoz), A., i, 313. 

^-Pheneti&ine, derivatives of (Reutter), 
A.,i, 496. 

yj-Phenetidine, 2:6-d?'hromo-4-amino-, 4- 
aeetyl derivative (Fuchs), A.,i, 64. 

a-j)-Phenetidinoglyoxylic acid, ethyl 
ester dich 1 orophenylhydrazone (Btr- 
low and Huss), A., i, 43. 

o-Pkenetidinomethyleneacetoaeetie acid, 
ethyl ester (Dains and Harger), 
A., i, 239. 

Phenetole, 4-chloro-2:6-f7zbromo- (Hun¬ 
ter and Joyce), A., i, 63. 

1-Pheneiylphenthiazine, 3;9-dfnitro- 
(Kehrmann, Lie verm ann, and 
Frumkine), A., i, 308. 

Phenol, formation of, by bacteria in the 
intestine (Rhein), A., i, 206. 
freezing points of mixtures of cresols 
and (Dawson and Mountford), 
T., 923. 

freezing-point and boiling-point curves 
of mixtures of cresols and (Fox and 
Barker), A., i, 427. 
equilibrium of, with bc-nzamkie, and 
with acetamide and ethyl alcohol 
(Kremann and Wenzixg), A., i, 
218. 

and its nitre-derivatives, equilibrium 
of phenylenediamines with (Kre¬ 
mann and Petritschf.k), A., ii, 69. 
compounds of pyridine with (Skirrow 
and Binmore), A,, i, 547. 
estimation of, in presence of cresols 
(Dawson and Mountford), T., 
935 ; (Knight, Lincoln^ For- 
manek, and Follett), A., ii, 84.^ 
estimation of, in commercial cresylic 
acid (Fox and Barker), A., ii, 374. 
famine-, electrolytic preparation of 
(Sboji), A., i, 342. 

31 
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Phenol, 3-chloro-4:6-dniitro- (Borsche, i 
Lqwenstein, and Quast), A., i, 13. 

3:5-<Zi’ehloro-4*nitroso- (Willstatter 
and Schudel), A., i, 400. 
o-nifcroso*, preparation of, as a lecture 
experiment (Baudisch), A., i, 496. 

Phenols, effect of water on the action of 
aluminium with (Seligman and 
Williams), A., i, 333. 
catalytic decomposition of silver salts 
of "(Hunter and Joyce), A., i, 63/ 
and their derivatives in blood (Theis 
and Benedict), A., i, 558. 
detection of, in urine (Rhein), A., i, 363. 
estimation of, colorirnetrically in 
blood (Benedict and Theis), A., ii, 
461. 

Phenols, amino-, substitution in (Fuchs), 
A.,i, 64. 

diamine-, oxidation of (Piccard and 
Larsen), A., i, 396. 
chlorobromo- and chloroiodo-, and 
their silver salts (Hunter and 
Joyce), A., i, 63. 

nitre-, salts of, solubility of, in 
aqueous-alcoholic solutions (Fisch¬ 
er), A., i, 219. 

Phenolcarboxylic acids, acylated, migra¬ 
tion of acyl in the hydrolysis of 
(Fischer, BERGMANN,and Lipschitz), 
A., l, 1 2. 

Phenohe/mo&ophthalein, and tetra* 
bromo-, fc6*«iodo- } and tetran itro-, 
and their derivatives (Pratt and 
Shi:??}, A., i, 177. 

Phenolphthalein, tdrachlovotetralodo- 
and ietraiodo-, 'and their derivatives 
(Orndobff and Mahood), A., i, 344. 

Phenol-o-sulphonanilide (Anschutz and 
Zymandl), A., i, 424. 

Phenol-p-sulphonanilide (Anschutz and 
Molineus), A., i, 424. 

Phenolsulphonephthalein, and tetm- 
bromo- and -nitre-, and their salts, 
absorption spectra of (White and 

k Agree), A., ii, 328. 

PhenoXsulphonic acid, basic barium and 
calcium salts of ( Belloni and Bacci), 
A.,i, 64. 

Fhmoiiulphonic acids, action of phos¬ 
phorus chlorides on (Anschutz and 
Molineus), A., i, 423. 

Phenol-p-sulphoupiperidide (Anschutz 
1 and Molineus), A., i, 424. 

Phenol- o-sulphoa-p-toliridide (An¬ 
schutz and Zymandl), A., i, 424. 

Phenoi-p-sulphon-p-toluidide ( Anschutz 
and Molineus), A,, i, 424. 

Phenol-o-sulphonyl chloride, dichloro- 
ot'tho , pllosphat© , of ■ (o^Mt^omlpkonyl- 
pkempl 4&Mam*m1^bMpbde) (An- 
1 scat tz an# ZymandlJ. A., i, ■■ 424. 


Phenol-p-sulphonyl chloride, meta¬ 
phosphate of (p -ehlorosulphonylphenyl 
metaphosphate) (Anschutz and Moli¬ 
neus), A., i, 424. 

Phencnaphthaeridonequinono, and its 
salts anddfnitro- (Lesinhanskij, A., i, 

405. 

Pheaoxide, sodium, decomposition of, 
by carbon dioxide (Denbigh), A., i, 
535. 

Phenoxyacetie acid, amino-, and nitro-, 
and their amides and derivatives 
(Jacobs and Heidelberger), A., i, 
68, 70. 

Phenoxyacetyl chloride, o-nitro- (Jacobs 
and Heidelberger), A., i, 70. 

Phenoxyacetylcarhamide, amino-, and 
nitro-, and their derivatives (Jacobs 
and Heidelberger), A., i, 70. 

A r -Phenoxyacetylcarbazole (Cohsa- 
row), T., 818. 

3-Phenoxydiphenylamine, 4:6- rfinitro- 
{Borsche, Lowenstein, and Quast), 
A., i, 13. 

Phenoxyethyl bromide, p-amino- (Jacobs 
and Heidelberger), A., i, 71. 

e-Phenoxy-Aa-pentene, and its dibrom¬ 
ide (v. Braun and Kohler), A., i, 
164. 

3-Phenoxyphenol, 4:6-dmitro- (Borsche, 
Lowenstein, and Quast), A., i, 13. 

Phenfchiazinesulphoxide, 3:9-dmitro-, 
condensation products of (Ke human, 
Lievermann, and Frumkine), A., i, 
308. 

Phenyl allyl ether, ^-amino-, acetyl de¬ 
rivative (Society of Chemical 
Industry in Basle), A., i, 297. 
lactyl and wovaleryl derivatives 
of (Society of Chemical In¬ 
dustry in Basle), A., i, 496. 
oxide, 4-chloro-2-nitrothio- (Zincke 
and Baeumer), A., i, 537. 
dfchloro-orthophosphate, o-chloro- 
(Anschutz and Zymandl), A., i, 
424. 

o-chiorosulphoiiyl derivative. See 
Phenol-o-sulphonyl chloride, di- 
chloro-orthophosphate of. 
metaphosphate, p- chlorosul phonyl de¬ 
rivative. See Phenoi-p-sulphonyl 
chloride, metaphosphate of. 
sulphur chloride. See Benzene, chloro- 
thiol-. 

sulphite and p-chloro- (Badische 
Anilin- &Soda-Fabrik), A., i, 297. 
thiocyanate, 4-chloro-2-nitro- (Zincke 
and Baeumer), A., i, 537. 

Phenylacetic acid, association of, in 
benzene (Innes), T., 432. 
phenylacetamidine salt, See Phenyl- 
acetiminohydrin. '" : 
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Phenylaeetie .aeid, m-amino-, methyl 
ester and amide and the A^-chloroacetyl 
derivative of the latter (Jacobs and 
Heideli’.ekgetl), A., i, 68. 

Phenylacetiminohydriii (Rule), T., 11. 

Phenylacetylcarbamide, p -amino-, and 
its ehloroacetyl derivative, p-nitro-, 
and a-chloro- (Jacobs and Heidel- 
berger), A., i, 70. 

Phenylacetylene, 2:6-cZAdiloro- (Reich, 
Salzmane, and Kawa), A., i, 15. 

Phenylacrylic acid, a^-d?'bromo-2;6-^2- 
chloro- (Reich, Salzmann, and 
Kawa), A.,i, 15. 

Phenylallylthiocarbami&e, 4-bromo- 2- 
iodo- ^Dains, Yaughan, and Jan- 
ney),A., i, 340. 

Phenylaminoacetic acid, influence of sol¬ 
vent on the sign of the product in 
conversion of pheuylbromoacetic acid 
into (Senter and Tucker), T., 140 ; 
A., i, 166. 

3-Phenyl-r-4-benzothiasine, 6-chloro- 

(Zincke and Baeumer), A,, i, 588. 

p-Phenylb enzoylp henylethylene oxide 
(Jorlander), A., i, 21. 

d-Phenyl- 7 -benzylideneacryloiiitrile, a- 
p-amino- (Kauffmann and Jeutter), 
A.,i,lH. 

7 -Phenyl-a-benzylidenecrotonolaetone. 
7 -^-bromo- (Kohler, Hill, and 
Bigelow), A., i, 73. 
a-m-nitro- (Kohler, Hill, and Bige¬ 
low), A., i, 74. 

3-Phenyl-S-benzylquinosaline, p- 
amino-, acetyl derivative (Jorland- 
er), A., i, 22. 

Pheuylbromoacetic acid, influence of 
solvent on the sign of the product in 
conversion of, into phenylaminoacetic 
acid (Sente it and Tucker), T., 140; 
A., i, 166. 

j8-Phenyl-/3''y>-bromobenzoyldimethyl- 
malonic acid,/3-bronio- (Kohler,Hill, 
and Bigelow), A., i, 73. 

Phenylcarbamic acid, heptyl ester (Le- 
vene and Taylor), A,, i, 422. 
esters of terpene alcohols and phenols 
with (Weehuizen), A., i, 34K 

Phenylcarbamide, 4-bromo-2-iodo- 
( Bains, Vaughan, and Janney), A., 
i, 340. 

cZ-a-Phenylcarbamidopropionic acid 
(West), A., i, 311. 

Phenyl jp-chloro-a-hydroxystyryl ketone 
(Bodforss), A., i, 232. 

Phenyl 1-chloro-^-naphthyl sulphide, 
qp-cWhydroxy-, and its diacetyl deriva¬ 
tive (Zincke and Eismayer), A.,i,387. 

Phenyl 4< chloro-2-iiitrophenylthiol- 

methyl ketone ' (Zincke and Baeu¬ 
mer), A., i, 538. 


2- PIienylcmchonie acid (aioplucn), phar¬ 

macology of, and its derivatives 
(Rotter), A., i, 363. 
uranyl salt (Muller), A., i, 3S3. 

ct- Phenyl cinnamon!! rile, ^-amino- 

(Ivauffmann and Lutz), A., i. 
114. 

ap- amino- (Kauffmann and Jeut¬ 
ter), A., i, 114. 

£-Phenylc<mmarins (2?onx), A., i, 401. 

7 -Phenylcrotonie acids, hydroxy-, re¬ 
placement of jS-hydrogen by phenyl in 
(Bougault), A.,‘i, 116. 

Phenyldiacetylene,tftnifro-, audits tetra- 
bromo-derivative {Rejch, Agamirian, 
Koehler, Gajkowski, and Lubeck), 
A.,i, 262. 

Phenyl-4:5-dimethoxy-2 ;3-metliylenedi- 
oxyphenylmethyl alcohol (Fabinyi' 
and Szfmj), A„ i, IS. 

Phenyldimethylethyl alcohol, synthesis 
of (Haller and Bauer), * A., i. 
42S. 

l-Phenyl-3:4-dimethyl-l:2-pyrazo-8:7- 
pyrone, l-op-dAdiloro- (Bulqw and 
Huss), A., i, 315. 

Phenyl&itMenylearbinol (Thomas and 
Gouderc), A., i, 504. 

Phenyldi-^-tolylcarhinol. jn-hydroxy- 
(Gomberg and Todd), A., i, 74. 

Phenylenebisdibenzoylethylene oxide 
(Bodforss), A., i, 230. 

m- and ^-Phenylenediamines stanni- and 
stanno-chlorides(DRUCE), T..7X6; A., 
i, 535. 

Phenylenediamines, equilibrium of phen¬ 
ol and nitrophenols with (Kremann 
and Petritschek), A., ii, 69. 

jp-Phenylenedi-?i-butyldiamine dihydro- 
c*hloride (Reilly andfliCKiNBOTTOM), 

T., 108. 

jj-Phenylenemethyldiamincs, aeylated 
(Morgan and Grist), T., 68S ; A., i, 
450. 

Phenylethane. See Ethylbenzene. 

Phenyl a-ethoxyethyl ketone p-nitro- 
phenvlhydrazone (v. A u we as), A., i, 
18. 

Phenylethyl ethyl ether (Ranedo), A., 
i, 388. 

Phenylethyiamine, reduction of (Wein- 
hagen), A., i, 107, ' 
and p-hydroxy-, phosphotungstates 
(Drummond), A., i, 836. 

Phenylethylbarbituric acid, preparation 
of (Rising and Stxeglitz), A., i, 
271. 

3- a-Phenylethylindene (Thiele and 
Merck), A,, i, 485. 

Phenylethyl methyl ketone, m- and p- 
hydroxy- (Nomura and Nozawa) A., 

i, 439. 
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Phenylglyoxyllc acid, reduction of the 
azine and hydrazone of (Darapsky 
and Prafuiakar), A., x, 506. 
nitration of (Reich and Morel), A., 
x, 15. 

Phenyl-group, intramolecular migrations 
of (Mqntagxe). A., i, 534. 

PhenylguaxxMIne, and nitro-, and their 
derivatives (Arndt and Kosenau), 
A., i, 40. 

5-Phenylhydaiitoin, 1-amino- (Bailey 
and Pritchett), A,, i, 459. 

Phenylhydrazine, colour reaction of 
mercury fulminate with (Laxg- 
HAN.sj/A.^ii, 414. 

colour reactions of, with wood fibies 
(Jextsch), A., ii, 243. 

Phenylhydrazines, substituted, rate of 
reduction of (Franzes), A., i, 456. 

Phenylhy&rasin© thymic acid, barium 
salt (Feulgex and Laxdmann), A., 
i, 554, 

Phenylhydrazones (v. Ahwers), A., i, 
193. 

Phenylhy&roxylamine, nitroso-, ammon¬ 
ium salt, use of, in analysis (Brown), 
A., ii, 84. 

Phenyl 4-hydroxy-3-methcsy phenyl- 

ethyl ketone (Nomura and Xozawa), 
A., i, 439. 

Phenyl 4-hyciroxy-3-methoxystyryi 
ketone (Nomura and Nozawa), A., i, 
439. 

Phenyl-2'* a-hydroxynaphthyl sulphide, 
4-chldro-2-iiit.ro- (Xincke and Baeu- 
meu), A., i, 538. 

d-Phenyiliydroxyphenyltartramide 
(Canale), A., i, 536. 

Phenyl a-hydroxystyryl ketone, f- 
amiixo-, aeetvl derivative (JO blander), 
A., i, 21, 

Phenyliminodiacetic acid, metallic salts 
(Dltbsky and Spkitzmann), A., i, 
102, 103. 

l-Phenylindene (v. Braun), A., i, 

m. 

Phenyllaetie acid, ^-hydroxy-, forma¬ 
tion of, in the animal organism { Ko¬ 
ta ke and Matsttoka), A., x, 467. 

Phenylmenthylacetonitriles, isomeric 
(Boedtker), A., i, 223. 

Phenylmenthyicyanomethane. See 
Phenylmenthyiacetoiiitrile. 

a-Phenyl-2* ■ and -4-methoxycinnamoxii- 
triles, a-j>-amino- (Kauffmann and 
Lutz), A., x, 114, 

Phenyl y-methoxyeinnamylidenemethyl 
ketone, ^-efaloro- (Straus and Blax- 
KENHORN), A., !, 501. 

Phenyl jmethoxystyryl, ketone, p- 
, chioro- {Straus and 1 Blankenhorn). 
A,, i, SOL 


Phenyl jo-methoxysfcyryl ketone-sulph- 
onic acid, and its ammonium salt 
(Pfeiffer and Neoreanu), A i 
19. 

©-Phenylmethylaminodioiiiiie, and its 
hydrochloride (v. Braun, He idee, 
and Muller), A., i, 108. 

jS-Phenylmethylamnoethyltrimethyl- 
ammoninm bromide (v. Braitn, Hei¬ 
der, and Muller), A., i, 108. 

a-Phenylmethylaminophenacetin (v. 
Braun, Heider, and Muller), A., 
i, 108. 

/3-Phenylmethvlaminopropionamide (v, 
Braun, Heider, and Muller), A., 
i, 108. 

/8-Phenylmetliylamincpropionitrile (v. 
Braun, Heider, and Muller), A., 
i, 108. 

Phenyl methyl diketone, di-p-nitro- ■ 
phenyl hvdrazone (v. Auwers), A., i, 
18 . 

a-Phenyl-3:4-methylenedioxyciimamoni* 
trile, a-p-amino- (Kauffmann and 
Lutz), A., i, 114. 

do-Phenylmethylhydantoin (West), 
A., i, 311. 

1 -Phenyl-4-methylhydantoin, 2- thio- 

(Johnsox and Ticknor), A., i, 256. 

3-Phenyl-5-methyl-1:2:4- oxa&iazole 
(Diels), A., i, 449. 

3-Phenyl-2-methylquinoxaline (v. 
Auwers b A., i, 19. 

Phenyl-a-methylthiohydantoic acid, 
etlxvl ester (Johnson and Ticknor), 
A.,1,256. 

1 - Pheny lnaphthalene ■-2:3 - dicarbimi&e 
(SnrAAuscHMiDT and Horten), A., i, 
434. 

Phenyl m -nitro-a-hydroxystyryl ketone, 
preparation of, and its semicarllazone 
(Bodfouss), A., i, 231, 232, 

3-Phenyl-5-Hi-nitrophenyl-4:5-dihydrO' 
pyrazole, and -1-carboxylamide, 4- 
hydroxy- (Bodforss), A., i, 231. 

3-Phenyl-5-m-nitrophenylds(?oxazole 
(Bodforss), A., i, 230. 

3-Phenyl-5-w-nitrophcnyUsooxazoli&ine, 
5-livdroxy-, and nitroso- (Bodforss), 
A,, i, 231. 

a-Phenyl-Aa-pentene (v. Braun and 
Kohler), A., i, 163. 

1 -iY- Phenyl- C r -phenyl-l :2- anthraqniH- 
oneiminazole, 3-bromo- (Farbwerke 
form. Meister, Lucius, & Prun¬ 
ing), A., i, 191. 

Phenyl-S-phenylbuta&iene, ' a-eyano- 
a-amixio-. See a-Phenyl-y-benzylidene- 
acrylonitrile, a-p-amino-. 

Phenyl-l'-piperidine, 4:6-d*nitro-3- 
■ hydroxy- (Borsche,Lowenstein, and 
Quast), A., i, 14. 
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Phe&ylpropiolic acid, hydrogen at ion of, \ 
with colloidal platinum (Paal and : 
Schwarz), A., i, 343. 
ammonium salt (McM aster and j 
AV right), A., i, 283. I 

Phenylpropiolic acid, m-atnino- (RErcir, ; 
Agamirian, Koehler, Gajkowski, ; 
and Lubegk), A., i, 262. I 

2:6-ri£chloro- (Reich, Salzmanx, raid ; 
Kawa), A., i, 15. 1 

Phenylpropionamide, a-amino-jS-p-hydr- ; 
oxy-, a-benzoyl derivative (Curtius ; 
and Donselt), A., i, 46. 
Phenylpropioaamidine, preparation of, | 
and its salts (Scholl and Beiltscii), I 
A.,i, 495. 1 

/S-Phenylpropion-anili&e, -azide, and ; 
-hydrazide, ^-hydroxy- (Darapsky 
and Berger), A., i, 508. 
jS-Phanylpropionic acid, a-amino*, influ- ; 
ence of the solvent on the sign of | 
the product in conversion of a- '< 
bromo-£-pheaylpropionic acid into j 
(Senter, Drew, and Martin)? T., i 
151 ; A., i, 166. j 

a-bromo-, influence of the solvent on 
the sign of the product in conver¬ 
sion of, into a-aimuo-j8-pUenyl- 
propionic acid (Senter, Drew, 
and Martin), T\, 151; A., i, 
166. 

ethyl ester (Darapsky and Ber- j 
ger), A., i, 508. I 

aj8-dibromo-j3-2:6-db’ehloro- ( Reich, 
Salzmann, and Kawa), A., i, 
15. 

£n'bromonitro-, and their methyl esters 
(Reich, Agamirian, Koehler, 
Gajkowski, and Lubeck), A., i, 
262. 

p-jS-Phenylpropionoxycmnaxnic acid, 
4 / -amino-, and d'-nitro-, methyl esters 
(v. Konek and Facsu), A., i,*394, 
jS-Phenylpropionyl chloride, jS-^-nitro- 
(v. Konek and Pacsu), A., i, 394. 
Phenylpropylcarhamie add, a-amino- 
£-y?-hydroxy-, a-benzoyl derivative, 
ethyl ester (Curtius and Donselt), 
A., i, 46. 

Phenylquinoline-4:3'-dicarboxylic acid, 
6-bromo-4'-hydroxy- (Farbwerke 
vorm. Mbister, Lucius, & Bruning), 
A., i, 548. 

Phenylsilane, bromo- and chloro-deriva- 
tives of (Gruttner and Krause), A., 
i, 133. 

Phenylsilicic acid, jp-bromo-, and p- 
chloro- {Gruttner and Krause), A., 
i, 133, 

PJxenylstibinic acids, 2-mono- and 2:4- 
d&-nitro- (Chemische Fabriic von F, 
Heyden), A., i, 275. 


Phenylstyrene, aj8-c?/bromo-2: 6-dichloro- 
(Reich, Salzmann, and Kawa), A., 

i, 15. 

Phenyl styryl ketone (benzylirleneaeeto* 
phenolic), p-chloro-, dibromides (Bod- 
forss), A., x, 232. 

Phenyl styryl ketones, sulphonation of 
(Pfeiffer and Negreanu), A., i, 

19. 

Phenylsuccinic acids, optical activity 
of, and their esters (Wren), T., 210; 
A., i, 264. 

Phenylsuceinic acid series (Wren), T., 
210; A., i, 284; (Wren and Wil¬ 
liams), T., 832; (Wren and Still), 
A., i,17. 

Phenyl sulphoanisylethyl ketone, and 
its ammonium salt (Pfeiffer and 
Negreanu), A., i, 19. 
Plienyitartranxic acid, ^-hydroxy-, and 
its derivatives (Gas ale), A., i/535. 
Phenyl-ac- and -ur-tetrahydro-a-naph** 
thylamine, 2:4-dmifcro- (Green and 
Rowe), T., 972. 

PhenyltMocarbamide, o-nitro- (Arndt 
and Roseimlu), A., i, 41. 
Phenylthiocarbimide, o-nitro- (Arndt 
and Rosenau), A., i, 41. 
Phenylthiolacstoacetie acid, 4-chloro- 
2-nitro-, ethyl ester (Zincke and 
Baeumer), A., i, 53S. 
Phenylthiolacetone, 4-ehloro-2-nitro- 
(Zincke and Baeumer), A., i, 538. 
Phenylthiolamine, 4-ehloro-2-nItro-, and 
its benzylidene derivative (Zincke 
and Baeumer), A., i, 538. 
/S-Phenylthionpropionanilide, polymer- 
ide of (Woruall), A., i, 162. 

Phenyl jp-tolyl ketoxime, methyl ethers 
of (Semper and Licbtenstadt), A,, 

i, 437. 

Phenyltriethylsilane, y?-bromo-, y?- 
eliloro-, and p-iodo- (Gruttner and 
Krause). A„ i, 133. 
/J-Phenyltrimethylene glycol, and its 
acetate (Prins), A., i, 281. 
Phenyltrimethyletliylenediainine, and 
its dipicrato (v. Braun, Heider, and 
Muller), A., i, 108. 
Phenyltri-n-propylsilane, ^-chloro- 
(GkOttner and Krause), A., i, 
133. 

j8-PhenyIumbelliferone methyl ether. 
See 7-Methoxy-4-pheayl-l:2-benzo« 
pyrone. 

Phloroglucinol, o-cyanoacetyl derivative 

(Bonn), A., i, 31. 

Phloroglueinolcarboxylic acid, forma¬ 
tion and decomposition of (Baitr), A., 

ii, 158. 

Phloroquinyl, oxidation of (Bratz and 
y. Niementowski), A., i, 312. 
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■mFhomm (Dslacre), A., i, 422. 
pinaeone from (Bussand Munderloh), 
A., i, 281. ' 

isoPhoroneacetylena (Hess and Mun- 
DERLon), A., i, 291. 

Phosphatides, estimation of (CTaccio), 

A. 5 ii, 463. 

IS-Fhosphoniolybdio acid (Rosenheim | 
and Jaenxcke';, A., ii, 78. 

Phosphorus, critical temperature and \ 
pressure of (van La ah), A., ii, 8. | 

black (Smits, Meyer, and Beck), A., : 

ii, 75. ; 

method of handling (Blount), A., ii, I 
396, V _ ; 

action of sulphury 1 and thienyl i 
chlorides on (North and Thom son), j 
A., ii, 229. . # # j 

occurrence of, in human urine (Feigl), i 
A., i, 514, 

Phosphorus chlorides, action of, with ; 
phenolsulphonic acids (Anschutz j 
and Molinecs), A., i, 423. 
LVekioride, action of, on aliphatic i 
alcohols (Milobendzki and Sach- 
now.sk i), A., i, 477.. 
action of, on unsaturated ketones ! 
(Con ant), A., i, 74. j 

haloids, action of chromyl chloride i 
on (Fry and Donnelly), A., ii, 167. ; 
Phosphoric acid, permeability of cells j 
towards (Crozier), A., i, 279. j 
distribution of, in normal human 
blood (Block), A., i, 557. ; 

esters, formation of, in alcoholic ! 
fermentation (Lebedev), A., i, S 
364. 

estimation of (Shuey), A., ii, 20; j 
(Cl a kens), A., ii, 1*28; (Gross- 
feld; Toutmann), A,, ii, 129; 
(Heideniiain), A., ii, 273 ; 
(Balareff), A., ii, 352. 
estimation of, gravimetrically 
(Mummery ; Balareff), A., ii, 
408. 

estimation of, as ammonium pkos- 
phomolybdate (Viewers), A., ii, 
333. 

recovery, of molybdic acid after 
. ' estimation of (Lynas), A., ii, 365. 
estimation of, in presence of phos¬ 
phorous and hypophosphoric acids 
■ (van Name and Huff). A., ii. 

, 128 . 1 ' ' 
eafcimation, 1 of, in blood (Bloor), 
A,, ii, 452*. 

estimation of, colorimetrically, in 
. 'potable water (van Eck), A., ii, ' 
,370. 

estimation of, 'in sea-water off 
' '.Plymouth. (Matthews), ,A., ' ii, 


Phosphorus 

Phosphates, anodic oxidation of 
(Fighter and Muller), A., ii 
439. 

in blood-serum (Feigl), A., i, 20.3, 
357. 

estimation of, in blood-serum 
(Marriott and Haessler), A., 
ii, 20. 

estimation of, volumetrically, in 
urine (Angiolani), A., ii, 240. 
Hypophosphoric acid, hydrolysis and 
conductivity of solutions of (van 
Name and Huff), A., ii, 108. 
estimation of, in presence of phos¬ 
phoric and phosphorous acids 
(van Hams and Huff), A., ii, 

m 

Hypcphosphates, preparation of (van 
Name and Huff), A., ii, 440. 
Metaphosphoric acid, thermal dis¬ 
sociation of (Balareff), A., ii, 75. 
Perphosphates, preparation of (Asch- 
krnasi), A., ii, 166. 

Phosphorous acid, preparation of 
(Milobendzki and Friedman), 
A., ii, 439. 

alkyl esters of, and their metallic 
salts (Milobendzki and Sach- 
nowski), A.,i, 477, 478 ; (Milo¬ 
bendzki and Szwejkowska), A., 
i, 479. 

tautoinerism and alkylation of 
dialkvl esters of (Milobendzki 
and Knoll), A., i, 522; (Milo¬ 
bendzki), A., i. 523. 
aryl esters of (Milobendzki and 
Szulgin), A., i, 495. 

, estimation of, in presence of hypo- 
phosphoric and phosphoric acids 
(van Name and Huff), A., ii, 
128. 

Phosphorus organic compounds 
(Riedel), A., i, 212. 

Phosphorus estimation and separa¬ 
tion :— 

estimation of, in human blood-serum 
(Feigl), A., i, 50. 

estimation of, in iron and steel 
(Czako), A., ii, 173. 
estimation of, in urine and feces 
(Sato), A., ii, 406. 

separation of vanadium and (Kropf), 
A., ii, 173. 

Phosphoryl chloride, action of, on methyl 
and ethyl alcohols (Balareff), A., i, 
97. 

9-, 11- , and 12-Phosphotungstic acids 
(Rosenheim and Jaenicke), A., ii, 
78. 

Phosphotungstates, organic, preparation 
of (Drummond), A., i, 336. 
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Photochemical reactions* law of 
(Trautz), A., ii, 151, 
ideal and real (Weigert), A., ii, 50. 
in aqueous solution (Beneath), A., i, 
290. 

reciprocal action of reducing agents on 
(Wokee and Maggi), A., i, 4S. 

Photochemistry, application of the 
quantum hypothesis to (Warburg), 
A., ii, 49. 

Photolysis and electrolysis (Bake), A., 
li, 284. 

Photosynthesis (Osteehout ; Ostee- 
hout and Haas), A., i 3 470. 

Phototropy and thermotropy (Senier 
and Gallagher), T., 28; A., i, 
109. 

Phthal-^-acetylaminoanil, tetrabromo- 
(Peatt and Young), A., i, 540. 
tetfrachloro- and tetra iodo- (Peatt and 
Perkins), A., 1, 169. 

Phthal-p-aminoazobenzene, tetrabTomo- 
(Peatt and Young), A., i, 541. 

Phthalanil, fctfrabromo- (Peatt and 
Young), A., i, 540. 

3:4-d£chloro- (Peatt and Perkins), 
A., i, 169. 

tctraio&o- (Peatt and Perkins), A., 
1,169. 

Phthalanilic acid’, ^rachloro-, aniline 
salt (Peatt and Perkins), A., i, 168. 

Phthal-p-bromoanil, fctfrabromo- (Pratt 
and Young), A., i, 540. 

Phthalc&bromoanils, Mrabxomo- (Peatt 
and Young), A., i, 540, 

Fhthal'2:4;6-£nhromoanil, tetrabromo- 
(Pratt and Young), A., i., 540. 

Phthal-2:4:6- Jnbromophenylhydrazone, 
tetra bromo- (Peatt and Young), A., 
i, 541. 

Phthal-o-carboxyanil, Ictrabvomo- 
(Peatt and Young), A., i, 541. 

Phthal-3:4-dimethylanil, telrahxomo- 

(Peatt and Young), A., i, 541. 

Phthalethoxyanils, te/rabromo- (Peatt 
and Young), A., i, 541. 

Phthal-^-hydroxyanil (Peatt and 
Young), A., i, 540. 

Phthal-^?-hydroxy anil, tetrccchlovo-, and 
fe*raioda- (Peatt and Perkins), A., i, 
169. 

Phthalic acid, electrical conductivity of 
solutions of salts of (Patten, John¬ 
son, and Mains), A., ii, 387. 
constitution and colour of derivatives 
of (Peatt and Perkins), A., i, 
167, 169, 170 j (Peatt and Mil¬ 
ler), A., i, 171; (Pratt and 
Downey), A., i, 172; (Peatt and 
Coleman), A., i, 175, 176; (Peatt 
and Shupp), A., i, 177; (Peatt 
and Young), A., i, 540, 541. 


Phthalic acid, r?zehloro<Modc-, di- and 
tri-iodo~, 6-iodo-3-hydroxy, and their 
anhydrides and anils (Peatt and 
Perkins), A., i, 170. 

Phthalic anhydride, estimation of, in 
crude phthalic acid (Downs and 
Stupp), A., ii, 376. 

Phthalic anhydride, uhchloro-, action of 
amines on (Peatt and Perkins), 
A., i, 169. 

• terfrachloro-, phenylhydrazone (Peatt 
and Miller). A., i, 171. 
additive compounds of (Peatt and 
Perkins), A., i, 167. 

Phthalicsnlphinide (Zincke and Schur- 
MANN), A., i, 551. 

Phthalimide, ^rabromo- (Peatt and 
Young), A., i, 540. 
feJmodo- (Pratt and Perkins), A., 
i, 169. 

Phthal-p-iodoanil, fetfrabromo- (Pratt 
and Young), A., i, 541. 

Phthalnaphthylimides, tetrahromo* 
(Pratt and Young), A., i, 541. 

Phthalnitroanils, tHrahromo- (Pratt 
and Young), A., i, 540. 
tetmchloro-, and telmio&a- (Pratt 
and Perkins), A., i, 168. 

Phthaloxime, tfefraehloro-, and its deri¬ 
vatives (Peatt and Miller), A., i ? 
171. 

3:4:6-Miodo-, and its salts and deri¬ 
vatives (Pratt and Young), A., i, 
541. 

te/raiodo-, and its derivatives (Pratt 
and Downey), A., i, 172. 

Phthalphenylethylhydrazone, tetra* 
bromo- (Peatt and Young), A,, i, 
541. 

Phthalphenylhydrazone, tctrdbromo- 
(Pratt and Young), A., i, 541. 

Phthals emicarbazone, fcfrabromo- 
(Peatt and Young), A., i, 541. 

Phthal-o- and -p-tolil, tetrah romo- 
( Peatt and Young), A., i, 
540. 

tetra chloro-, and Atraiodo-, and their 
derivatives (Pratt and Perkins), 
A., i, 168. 

Phthal-2:4:5-trimethylanil, Irfmbromo- 
(Pratt and Young), A., i, 
541. 

3 ;4-Phthalyl- 8:9-o-benzoylene-5 -methyl* 
phenanthridine; and its derivatives 
(Scholl and Dischendorfer), A., i, 
307. 

Phthalylmalonic acid, constitution of 
esters of (v. Auwers and Auffen- 
BEEg), A.,i, 436. 

Physiological action, relation between 
chemical constitution and (Pymav), 
A., i, 90, 
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Physiological fluids, effect of fluorescein 
oa the antagonism between potass¬ 
ium and uranium in (Zwaarde- 
makeu), A., ii, 1S2. 
estimation of nitrogen in (Davisson), 
A., ii, 370. 

estimation of proteins in (H akaseko), 
A., ii, 416. 

estimation of uric acid in ( Ko war- 
sky), A., ii, 87. 

Physiology, chemical studies in (Rerz- 
eeld and Klinger), A., i, 47, 241, 
357 ; ii, 355. 

Physostigmine. See E,serine. 

Phytin, estimation of, in plants and 
their products (Rather), A., ii, 88. 

Phy to sterols in cabbage, and in faeces 
after feeding on cabbage (Ellis), 
A., i, 361. 

Picramic acid, preparation of (Egerer), 
A., i, 496. 

Picric acid, detection of, microehemic- 
ally (Titnmann), A., ii, 139. 
detection of, with ferrous tartrate 
(Rupeau), A., ii, 139. 
detection of, in urine (Rozier), A., 
ii, 179. 

and its derivatives, detection of, in 
urine (Ganassxni), A., ii, 374. 
estimation of, colorimetrically (La* 
porte), A., ii, 178. 

Picric acid, dhchloro-, preparation of 
(Willstatter and Schudel), A., i, 
399. 

Picrotoxin. detection of, microcliemieally 
(Tenmann), A., ii, 139. 

4-FicryIthiol-l-ethylbenzene (Pollak, 
v. Fiedler, ana Roth), A., i, 499. 

Piezometer (Leduc), A., ii, 155. 

Pigments, extraction from plants 
' (Willstatter and Schudel), 
A., i, 399. ^ 

azo-dyes used in the manufacture of 
(Badischb Anilin- & Soda-Fab- 
p.xiv), A., i, 239. 

nitrogenous, of molasses (Friedrich ; 
Stanek), A., i, 157. 

Pilocarpine, influence of, on respiratory 
metabolism (Keleman), A., i, 511. 

Pinacone, action of sulphuric acid on 
(Dklacre), A., i, 423. 

Pine-wood, lignin from (Klason), A., i, 
59. 

colour reactions of constituents of 
( Wichelaits and Lange), A., i, 151. 

Pineresinol, anhydride of (Bamberger 
and v. Klim burg), A., i, 120. 

Piperazine, preparation of (Pratt and 
Young), A., i, 548. 

Piperidine, reactions of, with organic 
haloids in, ether solution . (Powell 
and Dehn), A., i, 123. 


a-Piperidinoglyoxylic acid, ethyl ester 
and amide diehlorophenylhydrazone 
(Below and Huss), A., i, 43, 
2-Piperidyiaceton©. See a-2-Piperidyl- 
propan-jS-one. 

a-Piperi&ylethylalkine. See 2-Propyl* 
piperidine, 2-o-liydroxy-. 

2-Piperidyl ethyl ketone. See a-2- 
Piperldylpropan-a-one. 
i3-2-Piperidylpropaldehyde (Hess and 
Eichel), A., i, 33. 

a-2-Piperidylpropan-j8~ol, action of 
formaldehyde on (Hess and Eichel), 
A., i, 36. 

a-2-Piperidylpropan-a- and -j8-ones, 
and their derivatives (Hess and 
Eichel), A., i, 35. 

Piperonalpiperylhydrazone (Wein- 
hagen), T., 585; A., i, 395. 
Piperonoin oxalate (Adams, "Width, 
and French), A., i, 165, 
Piperonylidene-4-bromo-2'iodoaniliiie 
(Dains, Vaughan, and Janney), 
A., i, 340. 

Piperylhydrasones (Weinhagen), T., 
585 ; A., i, 395. 

Pipette, safety (Behrman), A., ii, 20. 
Placenta, human, arginine in (Hard¬ 
ing and Fort), A., i, 417. 

Placenta tissue, estimation of urea and 
ammonia in (Hammett), A., ii, 
250. 

Planckeite, identity of shattuckite and 
(Zambgnini), A., ii, 170. 

Plants, microchemistry of (Molisch), 
A., i, 247. 

action of acids on (Onodera), A., i, 
149. 

distribution of aluminium in (Stok- 
lasa, Sebor, ZdobnickY, Tymich, 
Horae, Nemec, and Cwach), A., i, 

475. 

composition of u assimilation-secre¬ 
tion’ 1 in (Meyer), A., i, 245. 
assimilation of carbohydrates by 
(Bokorny), A., i, 366. 
soluble carbohydrates in the leaves of 
(Kylin), A„ i, 245. 
assimilation of carbon dioxide by 
(Willstatter and Stoll), A., i, 
207 ; (Waterman), A., i, 518. 
occurrence of carotin in (Gill), A., i, 

476. 

flavone derivatives in (Shibata and 
Hagai), A., i, 331. 
toxic action of hydrocyanic acid on 
(Brenchley), A., i, 95., 
formation of inulin in (Colin), A., i, 
151. 

manganese in drugs extracted from 
(Westman and Bowat), A** h 
■ 246. ' 
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Plants, distribution of some rarer metals 
in (Robinson, Steinkoenig, and 
Miller), A., i, 331, 
assimilation of nitrates and nitrites by 
(Baudisch), A., i, 474. 
preparation of nucleic acids from 
(Clarke and Schryver), A,, i, 
130. 

influence of organic compounds on tlie 
development of (Ciamician and 
Ravenna), A., i, 93, 473; (Fun- 
chess), A., i, 150. 
extraction of pigments from ("Will* 
statter and Schudel), A., i, 399. 
effect of potassium on the growth 
of (W r EEVEiis), A., i, 518. *" 
action of potassium permanganate on 
peroxydases in (Bunzel and Has- 
sellring), A., i, 86. 
cultivated and wild, relative acidity of 
the sap of (Campbell), A., i, 475. 
green, toxic action of galactose and 
mannose towards (Knudsen), A., i, 
95. 

medicinal, of the Philippine Islands, 
constituents of (Brill and W t ells), 
A., i, 283. 

estimation of caesium and rubidium in 
the ashes of (Robinson), A., ii, 132. 
estimation of carbon dioxide in the 
respiration of (Gurjar), A., ii, 82. 
and their products, estimation of 
phytin in (Rather), A., ii, 88. 

Plant cells, measurement of osmotic 
pressure in (Hofler), A., i, 2S3. 

Plant sterols (Ellis), A., i, 420. 

Plant tissues, relation between acids 
and bases in (Andr$), A., i, 56. 
swelling of, in water (Stiles and 
Jorgensen), A., i, 94. 

Platinum, AT-spectra of (Lxlienfeld 
and Seemann), A., ii, 383. 
adsorption of gase3 by (Langmuir), 
A., ii, 430. 

catalytic reduction of aromatic com¬ 
pounds with (Willstatter and 
Jaquet), A., i, 391. 
colloidal, precipitation of, on metallic 
surfaces (Spear and Kahn), A., 
ii, 66. 

hydrogenation of phenylpropiolic 
acid with (Paal and Schwarz), 
A., i, 343. 

substitutes for, in electrolytic ap¬ 
paratus (Nicolabbot and Boudet), 
A., ii, 425. 

Platinum compounds with hydroxyl- 
amine (Tschugaev and Tschern- 
jaev), T., 884. 

Flatinichlorides, hydrated, dehydra- 
* tion of (Del£pine and Boussi), A., 
ii, 322. 


Poison, East Indian, for fish (Ism- 
kawa), a., i, 94. 

Poisons, action of, on plants (Brench- 
ley), a., i, 95. 

Poisoning, lacquer (Toyama and Ka- 
yaba), a., i, 143. 

Pollen, and its diseases (Koessler), A,, 

i, 519. 

fsoPoly-acids(RosENHEiM and Janicke), 
A., ii, 19, 4S, 77. 

Polymorphism and isomerism (Pfeiffer 
and Klinkert), A., 1, 344. 

Polyneuritis in birds, and its prevention 
(Butcher and Collate), A., i, 561; 
(Sugiura), A., i, 562. 

Pomegranate tree, alkaloids of (Hess 
and Eichel), A., i, 33, 34, 404. 

Potash deposits, chemical changes in 
(Rozsa), A., ii, 80. 

from Dallol (Eritrea) (Giua), A., ii, 
44S. 

Potassamide, molten, electrolysis of 
(Wohler and Stang-Lunl), A., ii, 
397. 

Potassium, ionisation and resonance 
potentials of (Tate and Foote), 
A., ii, 94. 

specific heat of {Eastman and Rode- 
bush), A., ii, 149. 

occurrence and physiological value of, 
in plants (Weevers), A., i, 518. 

Potassium bromate, effect of, on enzyme 
action (Falk and Winslow), A., i ? 
274. 

j^Zybromides and yo/ylodldes, equili¬ 
bria of (Linkart), A., ii, 68. 
carbonate, action of alkali hydr¬ 
oxides on (Bellqni), A., ii, 231. 
cobalt carbonate (Applerry and 
Lane), T., 612; A., ii, 313. 
chloride, conductivity of solutions of 
(Weiland), A., ii, 56. 
and sulphate, equilibrium of sod' 
ium chloride and sulphate witn 
water and (Blasdale), A., ii, 
231, 232. 

dicliromaie, colloids produced by the 
action of stannous salts with (Witt), 
A., ii, 321. 

hydrosulphide, action of a mixture of 
potassium cyanide and, on ethyl 
hypochlorite (Gutmann), A., i, @8. 
hydroxide, additive compounds of 
organic compounds with (Dehn and 
Merling), A., i, 67. ^ 
permanganate, use of, in an electric 
cell (Warrington), A., iff 97. . 
preparation of j^/lOO-solation of 
(Halverson and Beegexm), A., 
ii, 123. ' 

oxidation of acetone by (Wxtzb.- 
mann) ; A., i, 58. 
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Potassium alum, crystal structure of 
(Niggli), A., ii, 315. 
polysulpliides (Thomas and Rule), 
A., ii, 43. 

Potassium organic compounds:— 
codeine and narcotine (Kakshxt), T,» 
467 ; A., i, 350. 

cyanide, action of, on permeability 
(Osteehout), A., i, 472. 
action of a mixture of potassium 
hydrosulphide and, on ethyl 
hypochlorite (Gutmans), A., i, 
98. , 

action of narcotics and, on water- 
fleas (Buytendyk), A., i, 468. 
Potassium detection, estimation, and 
separation 

detection of, by means of light-filters 
(Herzog), A.,ii, 205. 
estimation of (Blount), A., ii, 174 ; 
(Rhue), A., ii, 274; (Vurtheim), 
A., ii, 371; (Steel), A., ii, 407; 
(Huttner), A., ii, 454. 
estimation of, gravimetrically (Garola 
and Braun), A., ii, 131. 
estimation of, with the refractometer 
(Shippy and Burrows), A., ii, 
131. 

estimation and separation of sodium 
and (Kuzirian), A., ii, 82. 

Potential of alloys (Tammann), A., ii, 
443. 

produced by the How of electrolytes 
* through capillary tubes (Kruyt), 
A., ii, 289. 

ionisation and resonance, of elec¬ 
trons (Tate and Foote), A., ii, 
94. 

normal, of ions, calculation of (Herz- 
feld), A., ii, 289. 

Potential difference, formula for (Fales 
and Vosbuegh), A., ii, 424. 

Powders, smokeless, estimation of acet¬ 
one in (Pieroni), A., ii, 464. 
Precipitates, formation and collection of 
(Brother), A., ii, 124. 
flocculation of (Pickering), A., ii, 
189. 

settling of (Tillisch), A., ii, 368. 
Pressure, internal, and solubility (Hilde¬ 
brand), A,, ii, 65. 1 

Priceite as a distinct mineral species 
(Larsen), A., ii, 119. 

Propane, as-heptachlotQ-, eryoscopic 
; constant of (Boeseken and Benedic¬ 
ts), A., ii, 150. 

cfddPtopane derivatives (Kohler, Hill, 

" 1 :''and,; Bigelow), ■ A. »■ 1,72; (Widman), 

; 1 ''’ 1 1 ' AeiSi, esters,, physical proper¬ 

ties of (Mathews and Faville), 


Propionic acid, estimation of, and its 
separation from butyric and pro¬ 
pionic acids (Crowell), A*., ii } 137 , 
halogen-derivatives, relative stabili¬ 
ties of (Simpson), A,, i, 250. 

Propionyialanine, $-iodo- (Baumann 
and Ingvaldsen), A., i, 455. 

3-Propionylcoumarin (Widman), A., L 
348. 

XtS-Propionylenebenziminazole (Meyer 
and Luders), A., i, 451. 

2- Propionyl-4-methoxyphenol (v. Au- 
wers and Muller), A., i, 30. 

6- Pr op iony 1- 3 -methoxyphenol, 6 -a- 

chloro- (y. Auwers and Muller), 
A., i, 30. 

a-Propionyl*a3-phenacylidenecoumaric 
acid, ethyl ester (Widman), A., i, 
348. 

3 -Propionyl-3:4-phenacylidenecoumarin 
(Widman), A., i, 348. 

Propiophenone, a-bromo-, properties and 
reactions of (y. Auwers), A., i, 
18. 

a-Propoxy-^-ethylbutan-jB-ol (Palo- 
maa), A., i, 622. 

a-Propoxy-3-methylpropan-/3-ol (Palo- 
maa), A., i, 522. 

a-ii-Propoxy-iMi-propylpentan-jS-ol 
(Palomaa), A., i, 522. 

rc-Propyl iodide, relative activities of 
inethyl iodide, ethyl iodide and, with 
sodium a- and £-naphthoxides (Cox), 
T„ 666 ; A., ii, 356. 

71 - and wo-Propyl hydrogen phosphites, 
metallic salts of (Milobendzki and 
Szwejkowska), A., i, 479. 

a-ft-Propylaminoglyoxylic acid, ethyl 
ester diebluropheny Ihydrazone (Bulow 
and Hess), A., i, 42. 

3- jMsoPropylbenzyl-l-benzylideneind- 
ene (Bernthsen), A., i, 487. 

1 -p -isoPropylbenzylideneindene ( Bern- 
thsen), A., i, 487. 

3-jM50propylbenzylmdene(BERNTHSEN), 
A., i, 487. 

Propylcampholenic acid, and its amide 
and nitrile (Haller and Louvrier), 
A., i, 397. 

a- LsoPropylcinnamic acid (Schaar- 
SOHMIDT,GEORGEACOPOL,andHERZEN- 
BERG), A., i, 432, 

Propylene ehlorohydrins, formation of 
(Smith), A., i, 370. 

3-fsoPropylindene (Thiele and Merck), 
A., i, 485. 

4'-2A?Propyl-2-phenylisatogen, 6 - cyano- 
(Pfeiffir and ’ Klinkert), A,, i, 
344. 

Propylphosphinic acid, dipropyl ester 
(Milobendzki and Sxurgin), A., i> 
495, ' „ , 
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2*Propylpiperidine, 2-a-hydroxy- syn¬ 
thesis of (Lautenschlager and On- 
s agee), A., i, 306. 

4'-&oPropylstilbene, nitrocyano-deriva- 
tives (Pfeiffer and Klinkert), A., 
i, 344. 

2-Propyltetrahydrofuran, y-bromo- 
(Hamonet), A., i, 421. 

o-w-Propylthioglucoside (Schneider, 
Serf, and Stiehler), A., i, 258. 

Protalbic acid, distribution of nitrogen 
in (Kennedy and Gurtner), A., i, 
83. 

Proteins, chemistry of (Herzfeld and 
Klinger), A., i, 47, 87, 241. 
synthesis of, by moulds (Boas), A., i, 
330. 

ionisation of, and their action with 
neutral salts (Fennj Loeb), A., i, 
240. 

hydrolysis of (Goiitner and Holm), 
A., i, 84; (McHargue), A., ii, 
280; (Gortner), A., ii, 416. 
action of alkalis on (Hulton-Fran- 
kel), A., i, 132, 

scission of, by bacteria (Sasaki ; 

Sasaki and Otsuka), A., i, 145. 
mechanism of adsorption of electrolytes 
by (J, A. and W. H. Wilson), A., 
ii, 260. 

effect of formaldehyde on the digestion 
of (Jqhanessohn), A., i, 48. 
fixation of metals by (Rebello-Alves 
and Benedioenti), A., i, 323. 
methylation of (Herzig, Land- 
steiner, Quittner, and Zipperer), 
A., i, 509. 

precipitation of, by narcotics (Meyer¬ 
hof), A., i, 330. 

action of nitric acid on (Morner), 
A., i, 198; (Knoop), A., i, 412. 
formation of sugar from (be Corral), 
A., i, 319. 

absorption of water by (Henderson 
and Cohn ; Fischer ; Henderson), 
A,, i, 316. 

toxicity and utilisation of, in various 
species of animal (Maignon), A., x, 
359* 

influence of carbohydrates and fats on 
the nutritive power of (Maignon ; 
Amak), A., i, 416. 

of cow’s milk (Osborne, Wakeman, 
Leavenworth, and Nolan), A., i, 
141. 

in diet, relation of, to milk production 
(Hart, Humphrey, and Smith), 
A., i, 465. 

detection of (Jolles), A., ii, 252. 
electro-volumetric analysis of solutions 
containing ( Baker and van Slyke), 
380. 


Proteins, estimation of, in physiological 
fluids (Nakaseko), A., ii, 416. 
estimation of histidine in (Thrun and 
Trowbridge), A., i, 324. 

Protein-sugar, estimation of, in blood 
(Bierry and Randoin-Yanard), A., 
ii, 416. 

Proteus vulgaris, biochemistry of 
(Miranda), A., i, 146. 

Protoplasm., permeability of, to salts 
(Troendle), a., i, 244; (Brooks), 
A., i, 471 ; (Osterhout) A., i, 471, 
472. 

Protosiloxane. See Oxosilane. 

Pro at’s hypothesis and the periodic 
system (Lacombl^ ; Scheringa), A., 
ii, 105. 

Prussian blue, retardation of formation 
of, in colloidal aluminium hydroxide 
(Reitstotter), A., ii, 102; (Vor- 
lander), A., ii, 301 ; (Freundlich 
and Reitstotter), A., ii, 393. 

Pseudo-acids, intramolecular change 
involved in formation of (Hantzsch), 
A., ii, 299. 

PtiXolite from Idaho (Koch), A., ii, 

122 . ^ 

Ptomaines, formation of, in wounds 
(Bertiielot), A., i, 147* 

Ptyalin, variation in the activity of (be 
Bruyne), A., i, 319. 
influence of neutral salts on the action 
of (Groll), A., i, 460. 
action of ammonium salts on (Rock- 
wood), A., i, 274. 

Pulegenic acid, preparation of (Wal- 
lach), A., i, 428. 

Pulegenone, formation of, from menthone 
(Wali.ach and Grote), A., i, 544. 

Pump, water, prevention of back-flow in 
(Mestrezat), A., ii, 192. 

Purine bases, detection of, in drugs 
(Tunmann), A., ii, 465. 
estimation of, in food-stuffs (v. Fel- 
lenberg), A., ii. 415. 
estimation of, in nucleic acids (Feul- 
gen}, A., ii, 464. 

Butrescine phosjdiotungstate (Drum¬ 
mond), A., i, 336. 

Pyknometer, improved (Neible), A., ii, 
32, 

apparatus for cleaning (Duoardin), 
A,, ix, 259, 

Pyramidone, detection, of (Mayehofer), 
A., ii, 465. 

Pyran derivatives, preparation of (v. 
Braun and Kohler), A,*, i, 121. 

Pyranol derivatives, synthesis of (Chat¬ 
ter ji and Ghosh), T., 444 ; A., i, 
303. 

Pyranthridin© (Scholl and Dischin- 
dgrfer)* A., i, 308. 
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Pyranthridone, synthesis of (Scholl and 
Dischkndorfer), A., i, 307. 

Pyrantbroxiej dibromo- (Scholl and 
Neubeuger), A., i, 484. 

Pyrasol© derivatives, constitution of 
(Daixs and Bargee), A., i, 23S. _ 

Pyridine, osmotic pressure of lithium 
chloride, silver nitrate and sucrose 
in (Koenig), A., ii, 432. 
compounds of phenol and eresols with 
(Ski erg w and Bin more), A., i, 
547. 

Pyridine "bases, estimation of, in am¬ 
monia and its salts (HauteY and 
Sparks), A., ii, 180. 

Pyridine-2:3:6-tricarboxylic acid (Eck¬ 
ert and Louia), A., i, 79. 

Pyrimidines (Johnson), A., i, 81. 

Pyrites, crystalline structure of (Beck- 
ENKAIIP), A., ii, 9. 

estimation of sulphur in (Kahaogla- 
now and P. and M. Dimitrow), 
A., ii, 126; (Martin), A., ii, 
330. 

Pyrolixsit© from Virginia (Watson and 
Wherry), A., ii, 448. 

Pyronine, constitution of (v. Braun), 
A., i, 450. 

Pyrquinacri&me, and its salts (Bratz 
and v. Niementowski), A., i, 313. 

Pyrq.uinacridmecarboxylic acid (Bratz 
and v. Niementowski), A., i, 312. 

Pyrquinacridinedicarboxylic acid, and I 
its salts and derivatives (Bratz and j 
Niementowski), A., i, 312. 

Pyrrole, action of ethyl nitrite on 
(Cusmano), A., i, 77. 

Pyrrole-Macks (Angeli), A., i, 547. 

Pyrryl methyl ketones, condensation 
of furfuraldehyde with (Finzi and 
Vecchi), A., i, 447. 

Pyruvic acid, production of, biochemi¬ 
cally, from lactic acid (MazjS and 
Boot), A., i, 91. 

physiological effects of injection of 
(Karozao), A., i, 205. 
hydrazone of, reduction of (Daratsky ' 
and Prabhakar), A., i, 505. 


Q* 

Quantum theory and paramagnetism 
(Eeiche), A., ii, 185. 

Quartz, crystalline structure of (Becken- 
kamp), A., ii, 9. 

Quinacridcnequmone,. and dmitro-, and 
their salts (Les^ia^ski), A., i, 406. 

Quisle acid, constitution of (Em he), 
A, i, 265. 

Quisicme, , AT-bromo- (Babe and 
Kxndlir), ^ A., i, .303. 


Quinine, synthesis of (Babe and 
Kindleii), A., i, 303. 
excretion of, and its estimation in 
urine and in blood (Hartmann 
and Zila), A., i, 328. 
derivatives, action of, on diphtheria 
bacilli (Schaeffer), A., i, 93. 
detection and estimation of, in blood 
and urine (Ramsden and Lipkin), 
A., ii, 251. 

detection and estimation of, in urine 
(P£pin), A., ii, 414, 415. 

Quinine alkaloids, disinfectant action 
of, on pathogenic bacilli (Bieling), 
A., i, 243. 

Quinol, in the bark of trees (v. Lipp- 
mann), A., i, 246. 

fsoQuinoline derivatives, synthesis of 
(Kaufmann and Durst), A., i, 122. 

Quinolines, amino-, and nitroamino-, 
and their toluenesulphonyl deriva¬ 
tives (Kaufmann, Zeller, and Mar- 
ton), A., i, 124. 

Qiiinolmedicarboxylic acid (Farb- 
WERKE VORM. MEISTER, LUCIUS, & 
Bruning), A., i, 548. 

Quinolyl chloride (Karreu), A., i, 39. 

4-Qumolyl-2-pyrrylcarhinol (Karrer), 
A., l, 38. 

4-QuinoIyl-2-pyrryl ketone (Karrer), 
A., i, 38. 

Quinones, binuclear, chemical action of 
light on (Meyer and Eckert), A., ii, 
385. 

Quinoneimide colouring matters, and 
their absorption spectra (Keiir- 
mann and Sandoz), A., i, 125, 
126 ; ii, 344 ; (Kehrmann, Sandoz, 
Rochat, and Boubis), A., i, 126. 
cyclic, constitution of (Kehrmann), 
A., i, 449. 

Quxnonoid colouring matters, structure 
of (Fierz and Ivoeciilin), A., i, 549. 


R. 

Radioactive elements, nomenclature of 
(Meyer and v. Schweidler), A.,, 
ii, 94. 

valency, average life and ray emis¬ 
sion of (Kohlweiler), A., ii, 286. 
gases, distribution of, in the atmo¬ 
sphere (Hess and Schmidt), A., ii, 
213. 

minerals in Bavaria (Henrich), A., 
ii, 96, 

from South India (Smeeth and 
Watson), A., ii, 96. 

Italian (Francesconi, Granata, 
Nieddu, and Angeling), A., ii, 
'421, 
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Radioactive minerals from Sardinia 
(Serra), A., ii, 348. 
substances, colloidal properties of 
{Lacks), A., ii, 95. 

Radioactivity of water. See under 
Water. 

Ra&iothorium, life-period of (Meitner), 

- A., ii, 347. 

disintegration constant of (Walter), 
A., ii, 51. 

Radium, wave-length of tlie 7 -rays of 
(Kohlrausch), A., ii, 386. 
chemical action of the penetrating rays 
of (Kailas 1 ), A., i, 206. 
properties of the active deposit of 
(Ratner), A., ii, 419. 
emanation. See Niton, 
sulphate, solubility of (Lind, Under¬ 
wood, and Whittemore), A., ii, 
144. 

estimation of (Barker), A., ii, 371. 
estimation of, in sea-water from the 
China Sea (Wright and Heise), 
A., ii, 420- 

Baffinase, occurrence of (Kuriyama), 
A,, i, 328. 

Raffinose, physiological behaviour of 
( Kuiiiyama), A-, i, 328. 

Ragweed, constituents of the pollen of 
(Koessler), A., i, 519. 

Rain-water. See under Water. 

Randannite. See Diatomite. 

Bats, influence of the growth-promoting 
substance on the nutrition and meta¬ 
bolism of (Drummond), A,, i, 358. 

Bays, canal, effect of, on metallic salts 
(Ohlon), A., ii, 285. 

Rontgen, spectra of (Vegard), A., ii, 
93, 94, 144. 

absorption of (Owen), A., ii, 284. 
absorption coefficients for (Glock- 
er), A., ii, 144. 

a-Rays, scattering of, and the magneton 
theory (W t ebster), A., ii, 144. 

Seducing agents, reciprocal action of, 
in photochemical experiments (Woker 
and Maggi), A., i, 48. 

Seduction in organic liquids (Abelous 
and Aloy), A., i, 150. 

Refraction and optical activity of liquid 
crystals (Stumps*), A., ii, 209. 

Refractivity and keto-enolic tautomerism 
(Le Bas), A., ii, 231. 
of saturated and unsaturated com¬ 
pounds (Le Bas), A., ii, 49, 
281. 

Refractometer, immersion, use of (Ban- 
ball), A./ii, 367. 

Remain, action of (Hammarsten), A., i, 
459, 510. 

estimation of, in gastric juice 
(Michaelib), A., ii, 468. 


Besacetophenoae methyl ether, ®-bromo-. 
See 4-Methoxyphenyl bromome- 
thyl ketone, 2-hvdroxy-, 
w-chloro-. See 4-Methoxyphenyl 
chioroniethyl ketone, 2-liydroxy-. 
w-iodo-. See 4-Methoxyphenyl 
iodoniethyl ketone, 2 -hvdi'oxy-.* 
Resins (Bamberger and v. Klxmburg), 
A..i, 120 . 

constituents of (Zinke and Lies), A., 

i, 398 ; (Lieb and Zinke), A., i, 502. 
Resorcinol, 6-chloroacetyi derivative 

(Sonn), A., i, 31. 

1 -methyl ether (Gombfjlg and John- 
.SON),*' a., i, 112. 

Respiration, measurement of (Ostek* 
hoft), A,, i, 402. 

(plant), effect of anaesthetics on 
(Haas), A., 1, 470. 

Respiratory exchange, apparatus for the 
study of (Prince { Henderson), 
A., i, 136. 

metabolism (be Corral), A., i, 319. 
influence of atropine and pilocarpine 
on (Keleman), A., i, 511. 
Rhodium:— 

Rhodochlorides, hydrated, dehydra¬ 
tion of (DelTpine and Boussi), A., 

ii, 322. 

Rhodium organic compounds;— 
complex ammine salts of (Jaeger). 
A., i, 7. 

complex oxalates of (Jaeger), A., i, 3. 
Rice bran, fat from (Weinhagen), A., 
i, 56. , 

Ricinine (Bottcher), A., i, 304. 
Ricininic acid, preparation and deriva¬ 
tives of (Bottcher), A., i, 305. 
Ricinstearolic acid, ethyl ester, di¬ 
iodide of (Riedel), A., i, 289. 

Rickets, effect of diet on the production 
of (Mkllanby), A., 1, 280, 

Ring closure, theory of (Meyer and 
LiiDERs), A,, i, 450. 

Rock salt. See Sodium chloride. 
Rosaniline, synthesis of, by Heumann’s 
reaction (Fierz and Koechlin), A., x, 
549. 

Rotatory power and chemical constitu¬ 
tion of optically active compounds 
■ (Clough), T., 526; A., ii, 255. 
Rubber. Bee Caoutchouc. 

Rubidium chloride, double chlorides of 
(Vermande), A., ii, 897, 
estimation of, in plant ash (Robin¬ 
son), A., ii, 132. 

S., 

u Saccharin ” {o-bcmoicsuipJiinide) , .ana¬ 
lysis of (Richmond and Hill), A.* ii, 

339, ■■ 
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Saceharincarboxylic acid.” See 
Phthalicsulphinide. 

Safety valve (Rittenhouse), A. } ii, 358. 
Salicylaldehyde-2:4-dicMorophenyl- 
hydrazone (Bulow and Huss), A., i, 
314. 

Salieyialdehy&epiperylliydrazone 
(Weinhagen), T., 585 ; A.» i, 395. 
Salicylic acid, constitution of (Water¬ 
man), A., i, 154. 

dissociation of, on heating (Baer), 
A., ii, 157. 

basis barium salt (Bellgni and 
Bacci), A., i, 84. 

and its salts, behaviour of, in the 
organism (Hanzlik), A., i, 142. 
metkvl ester, association of, in benzene 
(Innes), T., 431. 

Salicylic acid, p- amino-, phenyl ester, 
acetyl derivative. See S.ilophen. 
Salicylideseaniline, 5-nitro-, and its 
acetyl derivative (v. Ait were), A. ,i,196. 
Salicylidenebenzoylacetone, and its an- 
hydrohydrocliloride (Chatter ji and 
Ghosh), T.,447. 

Salicyluric acid, detection of, in urine 
(Hanzlik), A., i, 142. 

Salinity, measurement of, by means of 
electrical conductivity (Weieel and 
Thee as), A., ii, 363. 

Salophen (p -acdylmiiinophmyl salicyl¬ 
ate), preparation of (Brewster), A., i, 
393. 

Salt. See Sodium chloride. 

Salt deposits, oceanic, equilibria in 
(Janecke), A., ii, 70, 313. 
from Dallol (Eritrea) (Giua), A.,ii,448. 
Salts, electrical conductivity of aqueous 
solutions of (Ghosh), T., 449 ; A., 
ii, 215. 

diffusion of, into colloids (Tadokoro), 
A., ii, 432. 

prevention of creeping of, over the 
sides of dishes (Robinson), A., ii,74. 
antagonistic action of (Osterhout), 
A., 1, 471; (van Oyen), A., i, 472. 
of organic acids, optical and chemical 
processes in the formation of 
(Hantzsch), A., ii, 4. 

Salt solutions, osmotic pressure of 
(Ghosh), T., 707 ; A., ii, 392. 
physiologically-balanced, origin of the 
. conception of (Loeb), A., i, 359. 
Samarium, atomic weight of (Stewart 
, and James), A., ii, 44. 

Samphire oil, constituents of (DelRrine 
, 1 .■ and m Belsfnce), A., i, 120. 
Sttnderisw<mir '.colouring matters of 
;and Perkin), T. } 125 ; A., 

, , , 1 ■ . 1 , ; 
and Perkin!136: 

A., i, 182. 


, n~ and zso-Santalin, and their acetyl de- 
i rivatives (O’Neill and Perkin), T,, 

| 127, 131; A., i, 182. 

j Santalone (O’Neill and Perkin), T., 
I 188; A., i, 182. 

! Santol (O’Neill and Perkin), T., 137 ; 
! A., i, 182. ^ 

i Santonin, oxidation of, with organic per- 
1 acids (Cusmano), A., i, 434. 

Santonin, ehloro- (Citsmano), A., i 
435. 

Saponification, veloci ty of. See Yelocity. 
Saponins (Spiegel and Meyer), A,, i, 
302. 

excretion of, and their haemolytic 
action (Fieger ; Back), A., i, 325. 
Sarothamnine, and its derivatives 
(Valeub), A., i, 350. 

Sarothamnus scoparms (broom), alkaloid 
from (Yale uit), A., i, 350, 403. 
Saturated compounds, refractivity of 
(Le Bas), A., ii, 281. 

SchifPs bases, bromides of (Franzen, 
Wegrzyn, and Kritschewsky), A., 
i, 10. 

Scoparin, constitution and derivatives 
of (Herzig and Tiring), A., i, 503. 
Scopoline, degradation of (Hess), A., i, 
404. 

Scurvy in guinea-pigs (Harden and 
Zilva), A., i, 562. 

Sea water. See under Water. 

Sea weeds, biochemistry of (Kylin), A., 
i, 476. 

Selenium, equilibrium of aluminium and 
(Chikashige and Aoki), A., ii, 114. 
equilibrium of antimony and (Chika¬ 
shige and Fujita), A., ii, 116. 
equilibrium of, with cadmium and 
with zinc (Chikashige and Kuro¬ 
sawa ; Chikashige and Hikq- 
saka), A.,ii, 112. 

equilibrium of, with iodine and with 
sulphur (Beckmann and Platz- 
Mann), A., ii, 229. 

Selenium hydride. See Hydrogen 
selenide. 

oxide, new (v. Konek), A., ii, 309. 
dioxide, reduction of, in the Bunsen 
flame (Parish), A., ii, 309. 
compound of oxalic acid and (Gass- 
mann). A., i, 2. 

Selenic acid, action of iron on (Tut- 
ton), A., ii, 193. 

estimation of, voluraetrically 
(Moser and Prinz), A., ii, 451. 
Selenious acid, estimation of, volu- 
metricaliy (Moser and Prinz), A., 
ii, 451. . 

Selenium organic compounds, aromatic 
(Farbwerke vorm. . : Meister, 
Lucius, & Bruning), A., I. 218. 
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Selenium, detection of, in sulphuric 
acid (Palet), A., Ii, 127. 

gelenometlxylene-blue bromide. See 
3:6-Tetram ethyhftam inoph enazselen- 
onium bromide. 

Selenofsotrehalose (Wrede), A., i, 7. 

e-Semioarbazido-jS-phenylpropionic 
acid, ethyl ester (Darapsky and 
Bergeii), A., i, 5CS. 

Semicarhazones (v. Auwers), A., i, 
193* 

Serum, formation of enzymes in, after 
injection of sucrose (Rohmann), 
A., i, 138. 

invertase in (Bqissevain), A., i, 321. 
estimation of ammonia in (Wiess- 
maun), A., ii, 33*2. 
estimation of tlie hydrogen ion con¬ 
centration of (Homer), A., i, 137. 

Serums, clinical value of freezing-point 
determinations of (ElGENBERGER), 
A., i, 512. 

Shark liver oil, constituents of 
(Tsujimoto), A., i, 89. 

Shattuckite, identity of plancheifce and 
(Zambonini), A., ii, 170. 

Shogaol, and its derivatives (Nomura), 
A., i, 447. 

Siaresinol, and its derivatives (Zinke 
and Lies), A., i, 398. 

Silane, mono - and dz-bromo- (Stock 
and Somieski), A., ii, 110. 
^mchloro- (Stock, Somieski, and 
Wintgen), A., ii, 111. 

Silica. See Silicon dioxide. 

Silica-glass, use of, in mercury stills 
(Hostettkr and Sosman), A., ii, 76. 

Silicic acid. See under Silicon. 

12-Silicomolybdic acid (Rosenheim and 
Jaenicke), A., ii, 78. 

Silicon, resistance limit of mixed crystals 
of iron and (Tammann), A., ii, 235. 

Silicon compounds, nomenclature of 
(Stock), A., ii, 110. 

Silicon hydrides (Stock and Somieski), 
A., ii, 110, 361 ; (Stock, Somie¬ 
ski, and Wintgen), A., ii, 110,111. 
dioxide {silica), equilibrium of 
alumina, lime and (Neumann), 
A., ii, 441. 

equilibrium of alumina, magnesia 
and (Rankin and Merwin), 
A., ii, 199. 

solubility of (Lenher and Mer¬ 
rill), A., ii, 43, 

filtration of (Nicolardot and 
Koenig), A,, ii, 241. 

Silicic acid, occurrence of, in feathers 
of birds (Gonnermann), A., i, 
— 465. 

gels, preparation of (Holmes), 

, Ai, ii, 440. , 


Silicon:— 

Silicic acid, zeolitic, estimation of, 
in soils (Gedroitz), A., ii, 370. 
Silicates, estimation of alkalis in 
(Wenger and B range). A., ii, 

2 75. 

Silicon organic compounds (Gruttner 
and Krause), A., i, 132 ; (BygdEn), 

A., i, 134. 

Silicon, estimation of, in ferrosilicon 
(Nicolardot and Koenig), A., ii. 
407. 

10- and 12-Silicotungstic acids (Rosen¬ 
heim and Jaenicke), A., ii, 78. 

Silk, cocoon, constituents of (Indue and 
Hirasawa), A., i, 560. 

Silver, atomic weight of (Guye), A., ii, 

112 . 

rate of solution of, in chromic add 
(van Name and Hill), A., ii, 
104. 

Silver alloys, with copper and gold, 
resistance of, to chemical reagents 
(Tammann), A., ii, 447. 
with lead and bismuth or gold (Goto), 
A,, ii, 365. 

with gold, resistance of, to chemical 
reagents (Tammann), A., ii, 445. 

Silver bases {silverammines), vapour 
tension of (Ephraim), A., ii, 313. 

Silver salts, first discovery of the action 
of light on (Boruttan), A., ii, 345. 

Silver arsenide (Zafpi and Land A- 
BURU), A., ii, 398. 
nitrate, osmotic pressure of, in pyrid¬ 
ine (Koenig), A., ii, 432. 
equilibrium of ammonium nitrate, 
barium nitrate and (be Baat), 
A., ii, 190. 

action of sodium carbonate with, 
in solid form (Parker), T., 402 ; 
A,, ii, 222. 

Silver organic compounds 
acetylide, lecture ' experiments with 
(Eggert and Schimank), A., ii, 
228. 

carbide. See Silver acetyiide. 
salts of phenols (Hunter and Joyce), 
A., i, 63. 

Silver estimation;— 

estimation of, volumetrically 
(Schneider), A., ii, 205. 
recovery and estimation of, in album- 
ose silver solutions (Made), A., ii, 
454. 

Silver-asbestos (Binder), A., ii, 453* 

Sitostan (Windaus and Rahl£n), A., 
i, 389. 

Sitostandiearboxylic acid (Windaus 
and Eahlen), A., i, 388. 

Sitostanol and its acetate (Windaus 
and Rahl£n), A., i, 388. 
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Sitostanone (Windaus and Rahl&n), 
A., i, 388. 

Snow, nitrogen, chlorine and sulphates 
in (Peck), A., i, 96. 
detection of hydrogen selenide in 
(Gassmann), A., ii, 309. 

Soaps, refractive index of solutions of 
(Lifschitz and Brandt), A., ii, 
253. 

adsorption of solutions of (Lenher 
and Bishop}, A., ii, 155. 

7 -alkali resin, colloidal properties of 
(Patjl), A., ii, 100. _ 
estimation of fatty acids in (Boss- 
hard and Comte), A., ii, 462. 

Soap bubbles, use of, as models of 
crystal structure (Marshall), A., 
ii, 37. 

Soap films, stratification of (Perrin), 
A., ii, 418. 

Soap solutions, hydrolysis of (McBain 
and Bolam), T., 825. 

Soda lime, action of alcohol with (Car- 
roll), A., i, 210. 

Sod amide, molten, electrolysis of 
(Wohler and Stang-Lund), A., 
ii, 397. 

use of, in syntheses (Haller and 
Bauer), A*, i, 24, 428; (Haller 
and Louvrier), A., i, 397. 

Sodium, resonance and ionisation poten¬ 
tials of electrons in the vapour of 
(Tate and Foote), A., ii, 287. 
specific heat of (Eastman and Rode- 
bush), A., ii, 149. 

action of solutions of, in liquid 
ammonia on antimony (Peck), 
A., ii, 168. 

Sodium alloys with mercury and 
strontium, equilibrium of sodium and 
strontium chlorides with (Smith and 
Braley), A, f ii, 67. 

Sodium salts, physiological effects of 
injection of (Grkbnwald), A., i, 
361. ...... 

arsenite, action of ethyl hypochlorite 
with (Gutmann), A., i, 98, 
borate, neutralisation of hydrogen per¬ 
oxide with (Cambe and Diacqno), 
A., ii, 368. 

carbonate, action of barium sulphate 
with, in solid form (Parker), 
T., 397 ; A., ii, 222. 

, action of cuprous chloride with, in 
■■ solid form, (Parker), T., 405; 
A., ii, 222. 

, action of silver nitrate, with, in 
■ solid form (Parker), T,, 402; 

1 A» ? «, 222., ' , 

' hydrogen , carbonate* transport of 

, earhqn dioxide by, solutions of 
. (BhotMASTER), A., 1, 355. ■ 


Sodium cobalt and copper carbonates 
(Applebey and Lane), T., 610; A., 
ii, 313. 

^ercarbonate, stable, preparation of 
(Henkel & Co.), A., ii, 232. 

chloride {rock salt), crystalline struc¬ 
ture of (Grosz), A., ii, 169. 
equilibrium of solutions of stront¬ 
ium chloride and, with amalgams 
of sodium and strontium (Smith 
and Braley), A., ii, 67. 
dissociation of (Thompson), A., ii, 
441. 

and sulphate, equilibrium of potass¬ 
ium chloride and sulphate with 
water and (Blasdale), A., ii, 
231, 232. 

hydroxide, corrosion of glass by (van 
Nieu wen burg), A., ii, 19. 

hypochlorite, decomposition of solu¬ 
tions of (Boitvet), A., ii, 397. 
stability of Dakin’s solution of 
(Wischo and Freiberger), A., 
ii, 198. 

end points of indicators in dilute 
solutions of (Cullen and 
Austin), A., ii, 265. 

nitrate, use of, in the manufacture of 
ammonium sulphate (Dawson), T., 
675; A., ii, 363. 

Bisodium nitrite (Masted), A., ii, 
17. 

Sodium sulphate, equilibrium of ammon¬ 
ium sulphate, water and (Daw¬ 
son), T., 675 ; A., ii, 363 ; 
(Matignon and MeyeR), A., ii, 
66, 67, 302. 

solubility of, as a means of measur¬ 
ing temperatures (Richards and 
Yngve), A., ii" 58. 

ammonium sulphate, preparation of 
(Matignon and Meyer), A., ii, 
19S. 

sulphide, action of iodine with 
(Ehrlich), A., ii, 125- 

polysulphides (Thomas and Rule), 
A,, ii, 43. 

thiosulphate, alteration in strength of 
a solution of (Waterman), A., ii, 
404. 

parntungstate, use in estimation of 
the metal in cyanides (Kuzirian), 
A., ii, 82, 

Sodium organic compounds, synthesis of 
(Madinaveitia and Ranedo), A., 
i, 415. 

acetylide, action of, on aldehydes and 
ketones (Hess and Munderlgh), 
A., i, 291. 

alkyloxides, kinetics and constitution 
of aqueous-alcoholic solutions of 
(Wegscheider), A., ii, 394. 
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Sodium organic compounds, codeine, 
cotarniue, and narcotine (Bakshit), 
T., 468 ; A., i, 350. 
cyanide, hydrolysis of (Worley and 
Biiowke), A. s i, 60. 

Sodium estimation and separation 
estimation of (Bhxje), A., ii, 274. 
estimation of, with the refractometer 
(Shipp r and Burrows), A., ii, i 
131. _ 

estimation and separation of potassium 
and (McCeudden and Sargent), 
A/, ii, 82. 

Soils, acidity of (Spurway), A., i, 152 ; 
(Gillespie and Wise), A., i, 388. 
acidity of, measured by the inversion 
of cane-sugar (Rice and Osugi), A., 
i, 520. 

absorption of salts by the zeolitic 
bases in (Gedboitz), A., i, 519. 
ammonification in (Miyake), A., i, 
91. 

effect of ammonium phosphate on 
(Allison), A., i, 248. 
effect of ammonium sulphate on (Lip- 
man and Geeioke), A., i, 248. 
relation of bacteria to the lime require¬ 
ments of (Bear), A., I, 206. 
benzoic acid and p-hydroxybenzoic 
acid in (Walters), A., i, 152. 
effect of boron compounds on (Cook 
and Wilson), A., i, 332. 
effect of quicklime on (Hager), A., i, 
247. 

distribution of some rarer metals 
in (Robinson, Steinkoenig, and 
Miller), A., i, 331. 
distribution of nitrogen in (Morrow 
and Fetzer), A., i, 248, 
action of sulphur on (Shedd), A., i, 
96. 

alkali, reclamation of (Barnes and 
Ali), A., i, 152. 

saline, improvement of (Gedroitz), 
A., i, 520. 

mechanical and physical analysis of 
(Richter), A., ii, 280. 
estimation of humus in (Jakgbsrn), 
A., ii, 136. 

estimation of the hygroscopic coeffi¬ 
cient of (Alway, Kline, and Mc- 
Dole), A., ii, 47* 

estimation of zeolitic silicic acid in 
(Gebroitz), A., ii, 370. 

Soil extracts, estimation of nitrogen in 
(Davisson), A., ii, 370. 

Solanacese, poisonous plants in tie 
(Petrie), A., i, 420. 

Solar spectrum, ammonia in the (Fowler 
and Gregory), A., ii, 282. 

, ■ water vapour band in the (Fowler), 
A., ii, 281* 

. 1 , cxiy. ii. 


Solids, structure of (Compton), A., ii, 300. 
structure and properties of (Prato- 
longo), A., ii, 428. 
ionic frequency of (Bernoulli), A., 

ii, 438. 

adsorption of gases by (Langmuir), 
A., ii, 430. 

reactions between (Parker), T., 396 ; 
A., ii, 221. 

Solubility, measurements of . (Lloyd), 
A., ii, 221. 

effect of internal pressure on (Hilde¬ 
brand), A., ii, 36, 65. 
in ternary mixed liquids (Holmes), 
T., 263 ; A., ii, 188. 

Solution, changes in volume during 
(Baxter), Aii, 65. 
of substances in absolute sulphuric acid 
(Odbo and Casalino), A., ii, 852. 
Solutions, theory of (Holmes), T., 263; 
A., ii, 188. 

absorption of light by (Hantzsch), 
A., ii, 2. 

magnetic susceptibility of (Quarta- 
roli), A., ii, 428. 

ionisation in (Kendall and Bodge), 

A., ii, 37. 

vapour pressure of (van Kloqstrr), 
A., ii, 74. 

aqueous, fluidity and specific volume 
of (Here), A., ii, 153. 
of double salts (Torrance and 
Knight), A., ii, 299. 
formation of additive compounds in 
(Kendall,Bodge, and Andrews), 
A., ii, 36. 

ideal dilute, kinetic theory of (Short¬ 
er ; Tinker), A,, ii, 9. 
iso-piestic (Bousfielb), A., ii, 298. 

■ non-aqueous, electrical conductivity of 
(Ghosh), T., 827; A., ii, 348. 
Solvents, non-aqueous, reactions in (Fry 
and Donnelly), A., ii, 187. 

Specific volume. See Volume. 

Spectra, distribution of intensity in, 
excited by cathode rays (Holts- 
maek), a., ii, 283. 
of isotopes (Harkins and Aronberg), 
A., ii, 89. 

of meteorites (Crookes), A., Ii, 25. 
absorption, of solutions of alkali *nd 
alkaline earth metals in liquid 
ammonia and methylaiain© (Gib¬ 
son and Argo), A., ii, 417. 
of indicators, and their ute in .volu¬ 
metric analysis (Tingle), A*, % 
238. 

of quinone-imide colouring' matters 
(Kehrmann '.and, Sanbdz), Ju, i, 
125, 126 ; ii, 344 ; (KEHriMANN, 
Sandoz, Bdchat * and 
A., I, 128, 
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Spectra, emission, relation between ioni- 
sation potential and (Hardtice), 
A., ii, 385. 

of gases (Hamburger), A., ii, 210. 
high-frequency, and stmeture of atoms 
(Sommeefkld; Kroo), a., ii, 303. 
line, origin of (HemsaleohL A H 
384, 

ultra-red reflection, of nitrates (Schaef¬ 
er and Schubert), A., ii, 282.* ^ 
resonance (Wood), A., ii, 90 ; (Wood 
and Kijiuba), A., ii, 91. 

Kontgen ray (Vegard), A., iL 93, 94 
144. ’ 5 

Spectral series, differences of atomic 
frequency and number in (Bell) A 
ii, 388. * sr 

Spectrochemistry (y. Auwers), A., ii 9 
841. 

and constitution of tautomeric com¬ 
pounds (v. Auwers), A., ii, 381, 
of cyclic compounds (v. Auwers) 
A., ii, 343. ' ? 

Spherulites with Iielicoidal winding 
artificial coloration of (Gaubert), aT 
11, 355. 

Spinacene, and its derivatives (Chap¬ 
man), T.j 458; A., i, 295. 

Spirits, estimation of alcohol in /'"NTag 
and Lal), A., ii, 411. 

Spleen, active substances in (Berlin) 
A., i, 360. ‘ * 

Bqualene (Tsujimgto), A., i, S 9 . 
Stachydrine, isolation and identification 
of^in lucerne hay (Steenbgck), A.*, 

phosphotnngstate (Drummond), A., i, 
337. 

Standard solutions, method for taking 
aliquot portions of (Miller), a., it, 

Stannic salts. See under Tin. 

Stanni- and 1 Stanno-chlorides. Sec 
under Tin. 

Starch, constitution of (Sarasin), A i 
375. h 9 s 

soluble fomation of, by moulds 
(Boas), A., i, 330. 

distillation of, in a vacuum (Pictet 
and Saras in). A., i, 59 . 
hydrolysis of (Blake), A., i 954 . 

■ (v. Euler), A., i, 414, 7 * 1 

action^ of diastase on (Berczeller) 

A., 1 ,131. 

action of formaldehyde on (Maggi and 
Woker), A.,A» 375. 
compopini^of iodine and (Berczeller) , 

formation of lactose from (Kqhmann) 

,: 138. •" y "' 

(Oroll), a,, 


Stars, shooting, phenomena of (yp Rnw 
.NET), a., ii, 439. 1 

Stearic acid, nephelometric value of 
(Usonka), A., ii, 277. 
cerous salt (Moriiell), T., 118 ; A. i 
98. 5 ,J * 

Stereochemical studies (Holmberg) A 
\*f ydlOLJlDEiLG and Lenander)’ 

Steric hindrance (Reich, Salzmann 
and Ivawa), A., i, 14; (v. Braun 
and Mintz), A., 1,127 ; (y. Braun 
Arkuszewski, and Kohler), a. i 
40 Q 9 ^ LAUS an<i Baudisch), A.] i\ 

influence of, on biological processes 
(Baudisch and Klaus j, A., i, 53 
Stevensite, occurrence of (Glenn), A., 

Stilbene, y-amino-a-cyano-. See a- 
Phenyl cinnamon itrile, a-p-am i n 0 - 
i?*amino-<w-cyano-. See a-Phenyl- 
cimutmonitrile, jy-aiDiuo-. 
4-mtr»-3-cyaii°., and 2-nitro-4-oyano- 
4 -hydroxy- (Pfeiffjsr and Kun- 
keet), A., i, 344. * 

Stilbene-4:4'-dicar boxy lie acid, methyl 
ester (Meyer and Hofmann), A., i, 67 . 
btill lor preparation of pure water 
(Moseley and Myers), A , ii 428 
for mercury, made of silicn-glaJs 

(Mostetteii and Sosman), A. ii 76 

Still-head for distillation of ammonia 
(Hutin), A., ii, 128. 

S»in (Johns and Finks), A., i, 

St-tolobhm niveum (Chinese velvet 
bean), globulin of (Johns and Finks) 
A., i, 816. 7 

htreptovoems lacik. See Bactcriim ctcitti 
laetis. 

Strontium alloys with mercury and 
sodium, equilibrium of sodium and 
strontium chlorides with (Smith and 
Braley), A., ii, 67. 

Strontium bromide and chloride, transi¬ 
tion temperatures of, and their use 
in thermometry (Kichards and 
psora), A., ii, 5S. 
chloride, equilibrium of solutions of 
sodium chloride and, with amalgams 
oi sodium and strontium (Smith 
and Bkaley), A., ii, 67. 

Strontium detection and estimation 
detection of, in presence of barium 
(Raikow), A., ii, 275. , 

estimation of (Winkles), A., ii, 241, 
klryeknos nux vomica, chlorogenic acid in - 
see ds of (Tcnmann), A., ii, 453 .. 
styrene, oromonitro-derivativ.es ( Eeioh 

0 ,“fU. RUX > KoBHLBB, (l.VKOWSKlj 
and toBEOK), A., i, 262. ... 
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Styrenes, a-nitro-, catalytic reduction of 

(Sonn and Schellenbkrg), A., i, 9. 

Styrylcbloride, o -iodo- (WeitzenbockI, 

A., i, 494. 

Styryl methyl ketone, m-hydroxy- 

(Nomura and N ozawa), A., i, 439. 

Substance, C fi H 10 ON 3 , from acetalde¬ 
hyde-ammonia and dimethyl diket- 
one (Diels), A., i, 449. 

C 6 H 13 0 2 No, from acetaldeliyde-amino- 
nia and dimethyl diketone (Diels), 
A., i, 449. 

C 8 H 7 Q 5 N 6 , from heating l-nitro-3:5- 
diketopiperazine (D husky and Gra- 
nacher), A., i, 188. 

C S H 17 NI 2 , from dimethyliodomethyl- 
8-iodopeutylammomum iodide and 
silver oxide and potassium iodide 
(Valeur and Luce), A., i, 102. 

C 9 H 10 G 2 N 2 , from furfuraldehyde, di¬ 
methyl diketone and nitric acid 
(Diels), A., i, 449. 

C 9 H 12 0 3 N 2 , * from furfuraldehyde and 
dimethyl diketone (Diels), A., i, 
449. 

C 9 H 17 ON, and its salts, from formalde¬ 
hyde and a-2-piperidylpropan-j8-ol 
(Hess and Eichel), A., i, 36. 

C 10 H 16 O a , and their bromides, from 
menthone (Wallace and Gkote), 
A., i, 544. 

G 10 H 17 O 3 N 3 , from acetaldehyde-am¬ 
monia and dimethyl ketone (Diels), 
A., i, 449. . 

O^HgOoN, from 2-acetyl pyrrole and 
furfuraldehyde (Finzi and Vecchi), 
A., i, 447. 

C n H 12 ON 2 , from henzaldehyde and 
dimethyl diketone (Diels), A., i, 
449. 

QuHmO.N,, from henzaldehyde and di¬ 
methyl diketone oxime (Diels), A., 
i, 449. 

0 1S H 10 0 3 , from heating sodium £- 
resorcylate (M razee), A., i, 72. 

C 13 H n 0N, from a-naphthylamine 
hydrogen arsenate and a-naphthyl¬ 
amine (Boon and Ogilvie), A., i, 461, 

C 13 H 13 O a N, from 2- ace ty 1- 3; 5 -dim eth- 
ylpyrrole and furfuraldehyde (Finzi 
and Vecchi), A., i, 447. 

C 13 H 16 0 9 N 2? from cinnamaldehyde and 
dimethyl ketone (Diels), A., i, 449. 

C 14 H 18 0 3 , from mowric acid and 
potassium hydroxide (Spiegel and 
Meyer), A., i, 303. 

C 14 H 18 0 4 , from leaves of Adonis w- 
nalis (Heyl, Hart, and Schmidt), 
A., i, 208. 

CjgH^OgN, from 2:4-diacetyl-3:5-di- 
methylpyrrole and furfuraldehyde 
(Finzi and Vecchi), A., i, 448. 


Substance, C 1G H ]7 0 4 N (two), from ethyl 
acetyhlimethylpynulecarboxyiates 
and furfuraldehyde (Finzi and 
Vecchi), A., i, 447. 

G 1C H 12 0 4 N 2 S, from thiocyanie acid and 
benzoyl-m-nitiophenylethylene ox¬ 
ide (Bodforss), A.,\ 231. 
Ci 6 H 13 0 3 N 3 S, from thiocarbamide and 
beiizoyl-m-nitrophenylethylene ox¬ 
ide (Bodforss), A., 1, 231. 
Ci ? H 10 O 8i and its pbenylhydiazone, 
from acetylncetone and salicylalde- 
hyde (Chatterji and Ghosh), T., 
448 ; A., i, 303. 

^islfia0 4 N, from 2:5-diacetylpyrroIe 
and furfuraldehyde (Finzi and 
Vecchi), A.,i, 448. 

from pine wood and 
nitrophenylhydrazine (Y/ichel- 
haus and" Lange), A., i, 151. 
£iaH 33 0 5 P, from ricinstearolic acid 
and phosphorus haloids (Kiedbl), 
A., i, 212. 

C 18 R 35 0 5 P, from ricinolie acid and 
phosphorus haloids (JRiedel), A., i, 
212 . 

from di-^-phcnetylthio¬ 
carbamide (Eeutter), A., i, 497. 
CjgHa^OjjNaCl, from dLp-phenetyl- 
tliiocarbamide (Keutter), A.," i, 
497. 

0 21 H 14 0 2 , and its derivatives, from 
oxidation of methylenedi-0-naphth- 
ol (Kohx and Ostersetzer), A., i, 
501. 

a 4 H 2 A, f rom acctylacetone and 
salicylaldehyde (Chatterji and 
Ghosh), T., 449; A., i, 303. 
C 37 H 2f )0 3 (-f JH 2 0), from benzoyl acet¬ 
one and salicylaldehyde (Chatterji 
and Ghosh), T., 446. 

Substitution, effect of, in chemical re¬ 
actions (Franzen), A., i, 456. 

Succinnamic acids, thiol-, stereochemis¬ 
try of (Holmbeeg and Lenander), 
A., i, 529. 

Succinic acid, detection ef, in tissues 
(Thu berg), A., ii, 87. 

Succinic acids, iodo-, stereochemistry of 
(Holmbeeg), A., i, 523. 

Suecinylmalonie acid, constitution of 
esters of (v. Auwers and Auffin* 
berg), A., i, 436. 

Sucrase, action of (Colin and Chaudun), 
A., i, 414; ii, 357. 

Sucrose {saccharose; cane-sugar), influence 
of temperature and concentration on 
■ the refractive index of solutions oi 
{Miller and 'Worley), A., if, 
181 . ■ 

heat of combustion of (Swiento- 
slawski). A,, ii, 32. - 
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Sucrose (saccharose: canc-siujan, osmotic 
pressure of, in pyridine (Koenig), 
A., ii, 482. 

inversion of (v. Euler ; Colin and 
Chau dun), A., i, 414. 
by hydrochloric acid (Waterman), 
\C i, 101, 154. 

inversion and estimation of (Rose), 
A., ii, 247. 

detection of, by the Seliranov reaction 
(Wkeiiuizen), A., ii, 279. 

detection of, in milk (Elsdon), A., ii, 
41*2. 

Sugar, formation of, from proteins (de 
Corral), A., i, 819. 

m blood (Gutmann and Adler), A., 
i, £0 (Ege), A., i, 356. 
in diabetes, rate of dialysis of 
(Kleiner), A., i, 356. 
influence of morphine on (Ross), 
A., i, 856. 

metabolism of. See Metabolism. 

excretion of, in urine (Benedict, 
Osterbeeg, and Dudley ; Bene¬ 
dict, Ost eh berg, and Xeu width), 
A., i, 322. 

detection of, in urine (Ruoss), A., ii, 
387. 

estimation of, in blood, microchemi- 
cally {Ege ; Bang), A., ii, 278 ; 
(Bang and Hatlehoel), A., ii, 
279. 


| Sulphides, estimation of, by oxidation 
| with potassium iodate (Dean), A., ii, 

j 204. 

| Sulphites. See under Sulphur, 
j Sulphite turpentine. See Turpentine. 

| Sulphcanisyl phenylethyl ketone, and 
| its ammonium salt (Pfeiffer and 

| Xegreanu), A., i, 19. 

= jR-Sulphobenzeneazo-m-pheneti&ine, and 
j its derivatives (Reverdin, Rilliet, 

I and Vernet), A., i, 456. 

| 3-Sulphohenzoic acid, 6-amino-, prepara- 
i tion of (Farbenfabrikex vorm. F. 

j Bayer & Co.), A., i, 262. 

] Sulphocarboxylic acids, azides and 
; hydrazides of (Schrader), A., i, 44, 

| 197. 

j o-Sulphohydrazidobenzohydraside an- 
1 hydride, and its benzylidene deriva- 

I tive (Schrader), A., i, 197. 

: Sulphonie acid, C ls H 10 O n S, from 1- 
j phenylnaphthalene-2:3-dicarboxylic 

! anhydride and sulphuric acid 

! (Schaarschmidt and Kqrten), A., 

! i, 433. 

1 Sulphonic acids, bromo- and ehloro- 
i amino-, salts of (Traube and v. 

Drathen), A., ii, 108. 

! hydroxy-, aromatic, preparation of 

condensation products of (Radisciie 
Anilin- & Soda-Fa brie), A., i, 

| 261. 


estimation of, in urine (Mayer), A., 
ii, 85. 

Sugars, autoxidation of (Berczelleii 
and Szego), A., i, 101. 
effect of formaldehyde on the reducing I 
action of (M aggI and Woker), A., | 
ii, 22. j 

action of, on bronchial secretion (Lo 
Monaco), A., i, 466. 
colloidal chemistry of the detection of. 
by Inkling's method (Fischer and 

•, , Hooker), A., ii, 278. 
aldose, estimation of (Colin and Lis¬ 
ten), A., ii, 461. 

reducing, estimation of, in urine (Folin 
and McEllboy), A., ii, 207. 

\ 'estimation of, in ■ urine 'by Cam- 
midge’s ' method (Garrow), A., 

' ii, 245. 

ynfiugars, condensation .of (Curing- 
ham), T., 604 ; A., i, 374. 

and i>-Sulphamidobenzoic acids, 
nrsuayl'salts (Miller), A,, i, 883. 

3-Sulpiamidopii^alic 'acid* and its 
methyl ester (ZinckE and Schbr- 
mann), A., i, 551. 

falplamilic acid. See Aniline-jj-sulph- 

oniea&iL 

Stdph&Eoae edotodag matters (Herzog), 
A., I, 310.' ' 


j Sulphonylides (Anschutz), A., i/424. 

! Sulphonylphenylcarhamic acid,o-amino-, 
ethyl ester and anhydride (Schrader), 
A., i, 44. 

Sulphosalicylic acid, amino-, amino- 
benzoyl derivatives (Farbenfabriken 
vorm. F. Bayer & Co.), A., 5, 113. 

Sulphur, molecular complexity of 
(Bellas), T., 903. 
allotropy of (Aten), A., ii, 193. 
and its influence on the melting 
point (Beckmann, Paul, and 
Liesche), A., ii, 308* ' 
colloidal, refractive index of (Lif- 
schitz and Brandt), A., ii, 253. 
equilibrium of, with iodine and with 
selenium (Beckmann and Platz- 
MANN), A.,.ii, 229. 

equilibrium of water and, at high 
temperatures (Lewis and Randall ; 
Randall and v. Bichowsky), A., 
ii, 158. 

use of, as a cryoscopic solvent (Beck¬ 
mann and Platzmann), A., ii, 218. 
action of sulphnryl and thionyl chlor¬ 
ides on (North and Thomson), 1 A., 
ii, 229. . 

.action of, ■ on organic .'Compounds 
(;0ZU»rl ; Bzferl ' and Wierusz- 
r 'Kowalski^ A., 1,7492^ 
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Sulphur seleuiferous, composition of 
(Brown), A., ii, 116. 

action of, on crops and soils (Shedd), 
A., i, 96. 

metabolism of. See Metabolism, 
Sulphur compounds, reversible reactions 
of (Lewis, Randall, and v. Bi¬ 
chows ky), A., ii, 158. 

Sulphuryl chloride, action of, on phos¬ 
phorus and on sulphur (North and 
Thomson), A., ii, 229. 

Thionyl chloride, action of, on phos¬ 
phorus and on sulphur (North- and 
Thomson), A., ii, 229. 

Sulphur dioxide, mobility of ions in 
vapour of (Yen), A., ii, 213, 
solubilities of (Lloyd), A., ii, 221. 
liquid, solubility of hydrocarbons 
in (Moore, Morell, and Eglgff), 
A.,i, 285. 

oxidation of, in air (Genelin),. A., I 
ii, 438. 

catalytic oxidation of, in presence i 
of platinum and rhodium (Weng- j 
er and Ukfer), A., ii, 230, 

Sulphurous acid, estimation of, in | 
presence of sulphuric, thiosulphuric, ; 
and trithionic acids (Billeter and : 
Wav re), A., ii, 330. ! 

Sulphites, aromatic, preparation of 
(Badische Anilin- & Sgda- 
Fabrie), A., i, 297. 

Sulphuric acid, thermal properties of 
(Porter), A., ii, 296. 
fuming, thermal properties of 
(Porter), A., ii, 296. 
free energy of dilution of (Randall 
and Cushman), A., ii, 147. 
absolute, condition of substances in 
. solution in (Oddo and Casalino), ■ 
A., ii, 189, 352. : 

reduction of, by carbon monoxide 
(Milbauer), A., ii, 360. 
action of, on olefines (Brooks and 
Humphrey), A m i, 286. 
detection of selenium in (Palet), 
A., ii, 127. 

gravimetric estimation of, by the 
barium sulphate method (Karao- 
glanow), A., ii, 47, 126, 239, 
369 ; (Winkler), A., ii, 451. 
estimation of, in presence of sul- 
-: phurous, thiosulphuric, and tri¬ 

thionic acids (Billeter and 
Wavre), A., ii, 330. 

Sulphates, detection of (Denises), A., 
ii, 82. 

estimation of, volumetrically (Vans- 
teenbergeb and Baxjzil), A., ii, 
451. 

estimation of, in min and snow 
(Peck), A., i, 96. 


Sulphur:— 

Sulphates, estimation of, in urine 
(Flour), A., ii, 239. 

Hyposulphites (Bixz, Heeter, and 
Goldbnzweig), A., i, 4. 
Thiosulphuric acid, estimation of, in 
presence of sulphuric, sulphurous, 
aud trithionic acids (Billeter and 
Wavre), A., ii, 330. 

Trithionic acid, estimation of, in 
presence of sulphuric, sulphurous, 
and thiosulphuric acids (Billeter 
and Wavre), A., ii, 330. 

Sulphur organic compounds:— 
0-naphthyl chlorides. S. j e Naphthal¬ 
ene, 0-cblorotliiol-. 

Sulphur estimation 
estimation of, in ores (Hawley), A., 
ii, 172. 

estimation of, In copper ores (Maier), 
A., ii, 175. 

estimation of, in presence of mercury 
(Francois), A., ii, 271. 
estimation of, in pyrites (Karao- 
glanow and P. and M. Dimitrow), 
A., ii, 126. 

estimation of, volumetrically, in pyr¬ 
ites and slag (Martin), A., ii, 330. 
estimation of, in urine (Hamburger), 
A., ii, 47. 

Sulphuryl chloride. See under S ul phur. 

d-Snmaresinol, and its derivatives (Lieb 
and. Zinke), A., i, 508. 

Sunlight, formation of nitrites from ni¬ 
trates in, and their assimilation by 
green leaves (Moore), A., i, 365. 

Suprarenal glands aud carbohydrate 
metabolism (Kuriyama), A., i, 324. 

Suprarenine. See Adrenaline. 

Surface tension of solutions of alkaloids 
(Be rozeller and Seiner), A.,i, 143. 
of solutions of enzymes (Berczellee), 
A., i, 131. 

of mixed liquids (Morgan and 
Griggs), A,, ii, 38; (Morgan and 
Scarlett), A., ii, 39; (Berczellee), 
A., ii, 390. 

Systems, binary. Sec Binary systems, 
disperse, optical properties of (Lif- 
schitz). A,, ii,. 181 ; (Lifschitz 
and Brandt), A., it, 2,53. 
absorption of light and size of parti- 
' eles in (Pihlblad), A., ii, 418. 
univariaut, equilibria in (Morey and 
Williamson), A., ii, 66. 

X. 

Tantalum, are spectrum of (Josewski), 
A,, ii, 25. 

estimation - of, ,, in iron alloys. 
(Travers), A., ii, 177. ,, 
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Tartaric aeid 5 amides and iraides of j 
(Casale), A.j i, 535. | 

j7-amiuophcnol hydrogen ester (Ca- ; 

sale), A., i, 535, j 

dimethyl ester, association of, in benz- j 
ene (Inxes), T., 433. j 

detection of salts of (Curtman, Lewis, • 
and Harris), A., ii, S7. 
estimation of, in presence of malic j 
acid by an optical method (Yd ill A- i 
max),"A., ii. 249. 

Taste, variation of, with constitution I 
(Nomura and Nozawa), A., i, 488. j 
Taurine, preparation of (Schmidt and j 
Watson), A., i. 255. j 

excretion of (Schmidt, y. Abelung, | 
and W ats ox), A., i. 231. 

Tautomeric compounds, spectrochem- j 
istry and chemical constitution of (v. | 
Abwers), A., ii, SSL i 

Taixfcomerism, keto-enolic, and refmcti- ! 

vity (Le Bas), A., ii, 2S1. 

Tellurium, equilibrium of aluminium 1 
and (Chikashige and NosiS), A., ii, | 
114. 

Tellurium dr oxide, reduction of, in the 
Bunsen flame (Parish), A., ii, 309. 
Telluric acid, and its alkali salts, col¬ 
loidal modifications of (Rosenheim 
and Jander), A., ii, 194. 
Temperature, measurement of, by the 
solubility and transition points of 
salts (Richards and Yngye), A., ■ 
ii, 58. 

measurement of, by means of eutectic 
alloys (Steinmetz), A., ii, 58. 
relation between vapour pressure and 
(Ham, Churchill, and Ryder), 
A., ii, 292. 

high, reactions at (Lewis), A., ii, 30, 
low, measurement of (Cate and 
Onnes), A., ii, 218, 294. 

Terephthalie acid, and nitre-, menthyl 
alkyl esters of (Cohen and be Pen¬ 
nington), T., 57 ; A., ii, 93. 

Terpenes and ethereal oils (Wallace), | 
A., i, 428 ; (Wallace, Walter, and j 
Wolff), A., i, 439; 1 (W t allacii, ■ 
Grots, Hallstein, Jessen, and : 
Woodman), A., i, 410; (Wallace,' 
Gerhardt, and J essen), A., i, 442; 
(Wallace and Stanbacher), A,, i, 
444; (Wallace and Pelikan), A., i, 
445. 

Terpen® group, hydrogenation of acids, 
alcohols, and aldehydes of the (Paal), 
181 . 

T«r|lneol, action of hypochlorous acid 
(ch^BLAWiisEi), A., i, 502. 

1 y Tetra-acatylglacosidQ-a-hydroxyhutyrie 
;ester (Fischer and'A nger), 


Tetrahenzoylglucose, and its compound 
with pyridine (Fischer and Noth), 
A., i, 228. 

Tetracarhimide, identity of, with cyannric 
acid (Walters and Wise\ A,, i, 
60 . 

j.-Tetraethyldiwobutyldistannane 
(Gruttneii), A., i, 160. 
s. -Tetraethyldi-H-propyldistannane 
(Gruttneii), A., i, 160. 
rtr-Tetrahydroaceto-a-naphthali&e, 4- 
mono- and 2:4-di-nitro- (Green and 
Rowe), T., 959. 

Tetrahydroanhydrorpiherberine, and its 
salts (Perkin), T., 510 ; A., i, 349. 
Tetrahydrobetulene (Semmler, Jonas, 
and Richter), A., i, 301. 
Tetrahydrohetalol (Semmler, Jonas, 
and Richter), A., i, 301. 
ac- and ur-Tetrahydro-a- and -,8-earb- 
amidonaphthalenes (Schroeter and 
Thomas), A., i, 418. 
Tetrahydrodiphenyl (Farbenfabrxken 
vorm. F. Bayer & Co.), A., i, 534. 
Tetrahydrodoremol (Semmler, Jonas, 
and Rgenisch), A., i, 119. 
Tetrahydrodoremone (Semmler, Jonas, 
and Roenisch), A., i, 119. 
Tetrahydroelemene, products of ozonisa- 
tion of (Semmler and Liao), A., i, 
25. 

Tetrahydroelemol, derivatives of (Semm¬ 
ler and Liao), A., i, 25. 
Tetrabydroeucarvone, bromo- and hydr¬ 
oxy-, and their derivatives (Wallace 
and Stanbacher), A., i, 444. 
Tetrahydroeucarvylamin®, and its deriv¬ 
atives (Wallace and Stanbacher), 
A., i, 444. 

Tetrahydroferulene (Semmler, Jonas, 
and Koenisch), A., i, 119. 
Tetrahydro-l-methylnaphthalene-8- 
carboxylic acid (Wxllstatter and 
Jaquet), A., i, 392. 

Tetrahydronaphthalene, absorption and 
excretion of, in the body (Schroeter 
and Thomas), A., j, 418. 
ar-Tetrahydronaphthalene, a-chloro-, 
and l-chloro-2:4«$Mtro- (Green and 
Rows), T., 971. 

Tetrahydronaphthalene series (Green 
and Rowe), T., 955. 

ar-Tetrahydro-a-naphthol, 2- and 4- 
mmio-t and 2:4-dAnitro- (Green and 
Rowe), T., 968. 

«r-fetrahydr0-a-naphthol-4-sulphonic 
add, and its sodium salt, and 2-nitro- 
(Gheen and Rowe), T., 967. . 
ar-Tetrahydro-a-naphthylamin®, pre¬ 
paration and derivatives of, and 4- 
mono- and 2:4-cfa-nitro- (Green and 
t Rowe), T., 955. 
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cw-Tetrahydro-jS-naphthylamine, and 
its derivatives, constitution and phy¬ 
siological activity of (Waser), A., i, 
515. 

Tetrahydro-a-naphthyleyanomethyl- 
amine (v. Braun, Arkuszewski, and 
Kohler), A., i, 25S. 

5:6:7:8-Tetraliydro-a-naplithylmethyl- 
amiixe, and its derivatives (v. Braun, 
Aekuszewski, and Kohler), A., i, 
258. 

Tetrahydropyran-4-carboxylic acid (v. 
Braun and Kohler), A., i, 121. 

Tetrahydropyran-4:4-dicarb0xylic acid, 
and its ethyl ester (v. Braun and 
Kohler), A., i, 121. 

1:2:3:4-Tetrahy&roquinoline-2-carboxyl- 
ic acid, 2:4-dihydrosy>, and its 
methyl ester (Heller), A., i, 310. 

Tetralin. See Tetrahydronaphthalene. 
Tetramethyl-SiS'-dzaminodiphenylmeth- 
ane, and its meihiodide (Scholl 
and Lenko), A., i, 506. 

3:9-TetramethyhUaminophenazoxonium 
nitrite, and its absorption spectra 
(Kehrmann and Sandoz), A., i, 126. 

3:6-Tetramethyl*'aminopbeiiazseleiio]i- 
inm bromide (Karrer), A., i, 237. 

XetramethyI-8-methylbenzidine, and its 
derivatives, and 6;6'-<7mitro- (v.Braun 
and Mintz), A., i, 127. 

Tetramethyl y-methylgalactoside (Cun¬ 
ningham), T., 599 ; A., i, 374. 

Tetramethyl jB-methylglucosi&e, prepar¬ 
ation of (Haworth and Leitch), T., 
194. 

Tetramethyl-m-phenylenediamine, 4:6- 
rfmitro- (Borsciie, Lowenstein, and 
Quast), A., i, 13. 

3:3:5:5-Tetramethyltetrahydroforan, 4- 
hydroxy- (Kohn and Neustadter), 
A., i, 477, 

Tetraphenylfuran, SA-rfAp-iiitro- 

(Francis), A., i, 26. 

Tetr aphenylpyrr ole, synthesis of (G. M. 
and K. Robinson), T., 639 ; A., i, 
448. 

TetrapbenyltMophen (Szperl and W ie- 
rusz- Kowalski), A., i, 492. 

Tetr azole, cyano-, action of hydrazine 
hydrate on (Lifschitz and Donath), 
A., i, 353. 

Tetrazolecarbohydrazidine, hydrazonium 
salt of, and its derivatives (Lifschitz 
and Donate), A., i, 353. 

Thallium in volcanic deposits (Brun), 
323. 

in lead sulpharsenate minerals of 
Switzerland (Brun), A., ii, 323. 

Thallium alloys with antimony and 
. with lead, electrolytic potential of 
(Bekier), A., ii, 425. 


Theobromine, estimation of (Emery and 
Spencer), A., ii, 380, 

Thermal conductivity of mixed gases 
(Weber), A., ii, 216. 

Thermite, definition of (Schbiank), A., 
ii, 296, 

Thermochemical processes, law of 
(Tuautz), A., ii, 151. 
studies (Lagerlof), A., ii, 31, 62, 
353. 


Thermochemistry, standard unit for, of 
organic compounds (Swientqslaw- 
ski), A., ii, 32. 

Thermodynamics, third law of, in rela¬ 
tion to entropy (Lewis and Gibson), 
A., ii, 29. 

Thermometer, ebullioseopie determina¬ 
tions with an ordinary (Kiplinger), 
A.,ii, 294. 

Thermo-regulator, improved (Fergu¬ 
son : Milrauer), A., ii, 257. 

Thermostat, high temperature (Haugh- 
ton and Hanson), A., ii, 98. 

Thermotropy and phototropy (Senier 
and Gallagher), T., 28; A., i, 
109. 


Thiexxylpbenylbenzoin (Thomas and 
Couderc), A., i, 504. 

Thiocarbamides, aromatic, preparation 
of(FARBENFABRIKEN VOXIM. F. BAYER 

& Co.), A., i, 113. 

Thiocarbimid.es and 1 thiocyanates (John¬ 
son and Ticknqr), A., i, 256, 
aromatic, addition of ethyl sodioaceto- 
aeetate to (Woreall), A., i, 161. 

a-Thiocarbiminopropionie acid, ethyl 
ester, and its derivatives (Johnson 
and Ticknor), A., i, 256. . 

Thiocyanates and thiocarbiinides (John¬ 
son apd Tick nor). A., i, 256. 

Thiocyanie acid, production of, in 
■animals (Dezani), A., i, 380, 583. 
methyl ester, equilibrium of methyl- 
thioearbinxide and (Gillls), A., i, 
157. . , 

Thio-esters, estimation, of, in urine 

(Cordier)j A., ii, 204. 

TMonacetanilide, jp-bromo- (Worrall), 
A., i, 162. 

Thionaphthenequinone-anilide, conden¬ 
sation of sulphazone with (Herzog), 
A., i, 311. 

Thioncarbonic acid, antoxidatiou of de¬ 
rivatives of (Billeter and Wavre), 
A., i, 371. _ . 

Thionmaicn-p-bromoanilic acid (% OR* 
rall), A., i, 162. 

Thionmalon-3-naphthylamic acid (Wou- 


RALL), A., i, 162. ^ 

Thionmalon-p-toluidic acid (Wohrall), 
A., i, 162. 

Thionyl chloride.’ See under Sulphur* 
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Thorium, life-period of (Meitner), A., 
ii, 347. 

ratio of mesothorium to (McCoy and 
Henderson), A., ii, 422. 

Thorium detection and estimation:— 
detection of, colorimetrieally, with 
pyrogallol aldehyde (Kaserer), A., 
ii, 244. 

estimation of (Gooch and Kobayashi), j 
A., ii, 177. | 

Thymic acid, preparation and properties 
of (Feulgen), A., i, 413 ; (Feulgen 
and Landmann), A., i, 554. 

Thymol, nltrafiltration of supersaturated 
solutions of (Berczeller), A.,ii, 100. 

Thymolsulphophthalein, use of, as an 
indicator in acidimefcry (Clark and 
Hubs), A., ii, 449. 

Thymyl sulphite (Badische Anilin- & 
Soda-Fabrik), A., i, 297. 

Thyroid, active principle of (Kendall), 
A., i, 560. 

effect of feeding with, on carbohydrate 
metabolism (Kuriyama), A., i, 139. 

Thyroxin (Kendall), A., i, 560. 

Time, importance of, in gravimetric 
analysis (Karaoglanow), A., ii,239, 
241. 

Tin, grey, crystalline structure of (Bijl | 
and Kolkmeyer), A., ii, 443. 
action of nitric add on (Klein- | 
schmidt), A., ii, 400. 
distribution and elimination of, in the : 
body (Salant, Rieger, and Tbeut- 
hardt). A., i, 326. 

Tm oxychloride (Keller), A., ii, 45. 
Stannic chloride, compound of benzoyl- 
m-nitroph enyl ethylen e oxide with 
(Bodforss), A., i, 230, 
fluoride, behaviour of, in solution 
(Furman), A., ii, 269. 

Stannic- and Stanno-ehlorides, in¬ 
organic, preparation of (Bruce), 
A., ii, 234. 

Stannous salts, colloids produced by 
the action of potassium dichromate 
with ( Witt), A., ii, 321. 

Ket&st&imic add, and its compounds 
, (Klsinschmidt), A., ii, 400. 

Bm organic compounds (GrUttner, 

1 Krause, and Wiirnik), A., i, 
135 *, (Gruttner), A., i, 159. 
Stanni- and 1 Sianae- chlorides, organic 
(Bruce), T., 715; A., i, 535. 

1 : tri- and tetra-alkyls (Gruttner and 

■■ 1 :Era wait), ■ A*, %■ 158. 

'dl^thyl^aniyl \a»<!" -e~bromoaxny] 

;;;p«id@a,( ; GhfTTNER # , Krause, and 
■Wiirnik), A,, i, 135. ■ ■ 
trieihyl-n-amyl and -e-bromoamyl 
1 , (Gruttner, Krause, and Wier- 
' nik), A., % lU, ,' * 


Toluene compounds. Me = 1, 

Tin organic compounds 
dimethyl- and trimethyl-e-bromo- 
anuyls (Gruttner, Krause, and 
WlERNIK), A., i, 135. 
triphenyl haloids, preparation of 
(Krause), A., i, 415. 

Tin estimation:— 

estimation of, in wolfram ores 
(Powell), A., ii, 410. 

Tin ore, analysis of (Golick), A., ii, 135. 
Tin plate, metallograpliic examination 
of (Mayer), A., ii, 443. 
estimation of lead in, volumetrically 
(Beininger), A., ii, 455. 

Tissues, influence of the swelling of 
colloids in cells on (Spek), A., i, 
278. 

animal. See Animal tissues. 
Titanium, line spectrum of (de 
Gramont), A., ii, 49. 
separation of aluminium, iron, 
manganese, zirconium and (Brown), 
A., ii, 84. 

Tolane chlorides, preparation of (David¬ 
son), A., i, 160. 

Toluene, absorption spectra of (Massol 
and Faucqn), A., ii, 210. 
compound of hydrogen bromide with 
(Maass and Russell), A., i, 534. 
preparation of chlorine derivatives of, 
substituted in the side chain 
(Gibes and Geiger), A., i, 160. 
estimation of, in gases (H. S. and 
M. D. Davis and MacGregor), 
A., ii, 411. 

Toluene, chlorinated, analysis of (Lubs 
and Clark), A., ii, 460. 
p-nitro-, bromination of (Brewster), 
A., i, 160. 

Toluene-p-sulphbdfchloroamide, pre¬ 

paration of (Krauss and Oredr), 
A., i, 62. 

Toluene-o- and -ynsulphonamiie®, freez¬ 
ing-point curves of mixtures of (Me- 
Km), T., 799; A., i, 534. 
Tolnene-o-sulphonic acid, uranyl salt 
(Muller), A., i, 383. 

Toluene- 0 - and -p-snlphonic acids, 
analysis of mixtures of (McKie), T., 
799 j A., i, 534. ' ' 1 

l-p-Tolusnesulphonylguvacke (Freu- 
denberg), A., i, 403, 

1 -i?-Toluenesulphonylpiperidine- (3 ?}* 
carboxylic acid, (3;4 ?}-^ihydroxy- 
(Freudenberg), A., i, 403* 

Toluic acids, esterification of (Fee as 
and Reid), A., ii, 160. ; 

Tolule acids, hydroxy-, ammonium salts 
(McMastee and Wright), A.,i, %0« 
o-Tcluidine stanni-. and stanno-chlorldes 
(Bruoe),; T., 716 ; A. r i r 535. 7 -' ■ . '; , : ; 
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Toluene compounds , Me — 1 . 
p-ToIaidine, equilibrium of nitrobenzenes 
with (Kremann and Petritschek), 
A., ii, 68. 

o - and p-Toluidine, action of «-butyl 
chloride on (Reilly and Hickin- 
bottom), T., 974. 

p-Toluidinobenzaldehyde, 2-m-nitro-, and 
its oxime (Mayer and Stein), A., i,87. 
o-Tolnidinoform aldehyde 2:4-<&‘chloro- 
phenylhydrazone (Below and Hess). 
A.j if 19 7, 

a-o-Toluidinoglyoxyl-amide and -hydr- 
azide, dichlorophenylhydrazones of, 
and their derivatives (Bulow and 
Huss), A., i. 196. 
-a-o-Toluidinoglyoxyla3nido-2:5:di- 
methyIpyrrole-S:4-dicarboxylic acid, 
ethyl ester, 2:4-^£chl'orophenylhydr- 
azone (BUlow and Huss), A., i, 197. ; 
a-Tolui&inoglyoxylic acid, 2:4*riichloro- 
phenylhydrazone (Bulow and Huss), 
A., i, 197. 

a-Toluidinoglyoxylic acids, ethyl ester 
dichlorophenylhydrazones (Bulow 
and Huss), A., i, 43. 
p-Toluidinomethyl a-hydroxybenzyl 
hyposulphite (Binz, Hueter, and 
Goldenzweig), A., i, 6. 

Toluonitriie, o-nitro-4-hydroxy* 

(Borsche, Lowenstein, and Quast), 
A., i, 12. 

p-Toluoylbenzoie acid, 2-w-flh’bromo- ] 
(Chemische ’ Fabrik Griesheim- 
Elekthon), A., i, 264. 
Xolnoylphenylethylene oxides, amino-, 
acetyl derivatives (Jorlander), A., i, 
21 . 

Telyl sulphites (Badische Anilin- & 
Soda* Fabrik), A., i, 297. 
o-Xolyl ethyl ether, 5-bronco- (y. 
Auwers), A., ii, 343. 
methyl ether, 6-nitro- (Simonsen), 
T., 781; A., i, 542. 
p-Tolyl~0-benzyIhydrazine, m-amino-, 
and its sodium snlphonate -(Franzen 
and Mondlange), A., i, 458* 
S-Tolyl-2-benzylquinoxaline, o'-amino-, 
acetyl derivative (Jorlander), A., i, j 
21 . ' | 
y^Tolyl-»-butylnitroamine, nitro-deriva- j 
tives of (Reilly and Hiokinbottom), 
T., 992. 

o- and p-Tolyl- »-bntylnitrosoamin.es, 
and their 1 nitre-derivatives (Reilly 
and Hiokinbottom), T;, 979, 989. 
TolyIene-3:4-sulphonylide-5 -A'-disulph- 
onic acid, and its salts and chloride 
(Anschutz and Houenius), A., % 425. 
m-Tolyl a-ethoxyethyl ketone, m-4- 
i' hydroxy-, p-nitropkenylhydrazoiiQ (v. 
Auwers), A., i, 18. 


Toluene compounds, Me = 1. 
m-T olyl ethyl diketone, 4-hydroxy-, di* 
p-nitL'ophcnylhydrazone (v. Auwers), 
A., i, 195. 

m-Tolylglyoxal, 4-hydroxy*, di-p*nifcro- 
phenylhydrazone (v. Auwers), A., i, 
194. 

m-Tolylglyoxylie acid, 6-amino-, and 
its salts (Martinet), A., i, 345. 
o- Tolyl a-hydroxystyryl ketone, 5- 
amino-, acetyl derivative (J8 r- 
lander), A., i, 21. 

??i-Tolylidene anilines, nitrohydroxy-, 
and their acetyl derivatives (v. 
Auwers), A., i, 196. 
1-p-Tolylideneindene (Berxthsen), A., 
i, 487. 

1- iV-p-Tolyl - U-methyl-1:2-anthraqmai- 
onsiminazole (Farbwerke vorm. 
Meister, Lucius, & Reusing),, A., 

i, 192. 

m-Xclyl methyl diketone, 4-hydroxy- 
phenylhydrazones (v. Auwers), A., i, 
194. 

% m- Tolyl-3-methylqrdaoxaline, 4'-hy dr- 
oxy», and its methyl ether (v. 
Auwers and Muller), A., i, 23. 
Tolyloxides, sodium,decomposition of,by 
carbon dioxides (Denbigh), A., i, 535, 
m -Tolyl isopropyl diketone, 4-hydr¬ 
oxy-, di-n-mtrophenylhydrazoae fv. 
Auwers), A., i, 195. 

2- m-ToIyI-B-isopropylguinoxaline, 4'- 

hydroxy- (v. Auwers and Muller), 
A., i, 29. 

Tolylquinoliaedicaxboxylic acid, hydr¬ 
oxy- (Farbwerke vorm. Meister, 
Lucius, & BrUning}, A., i, 548. 
m-Tolyl o-semicarbazidoethyl ketone, 
4 -hydroxy-, semiearbazone (v. 

Auwers), A., i, 195. 

• m-Tolyl a-aemicarbazidopropyl ketone, 
4-hydroxy-, semicarbazones (v. 

Auwebs), A., i, 196. 

Toxins, theories of the action of (ELab- 
reii). A., ii, 431. 

Trees, relation between osmotic, concen¬ 
tration, ’ of leaf sap and height ®f 
leaf insertion in (Harris, Gortneb, 
and Lawrence), A., i, 151. 
catechol and quinol in the bark of 
(v. Lippmann), A., i, 246. 
isoT rohalo&e, thio- (Weeds), A., i, 7. 
Triacetonamine, nitroso-, velocity of 
catalysis of (McBain and BoMmL' 
T., 825. 

3 :4:5 - Triac etoxyb enz aldehyde, and its 
p-nitropheny iky drazone, 
and Zetzsche), A., i, 300. 
8:4:5-Triacetoxybenzoic acid, «4 its, 
salts , and derivatives', 

Bergmaxn, and Lipschitz), A., i, 173. 
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3:4:5-TriacetosyT)enzoylfract08ediacet- 
one (Fischer and Noth), A., i, 227. 

3:4: S-Triacetoxybenzoyiglueose&iacet - 
one (Fischer and Bergmans), A., i, 
225. 

4-(3':4':5 / -Triaeetoxyb8nzoylosyV3:5- 
diacetoxybenzoic acid, and its deriva¬ 
tives (Fisoiier, Bergmans, and 
Lipschitz), A., i, 174. 
Triaeetylfructoseacetone (Fischer and 
Noth'), A., i, 227. 

Triacetylgallic acid. See 3:4:5-Triacet- 

oxybenzoic acid, 

^-Triaeetylmethyl Z-arabxnoside (Hud¬ 
son and Dale), A., i, 335. 
c*TriacetyImethyl-<Z*xyloside (Hudson 
and Dale), A., i, 855. 
Triacetyl-tf-xylese (Hudson and Dale), 
A., i, 335. 

Tri i> oamylamme phosphotungst ate 

(Drummond), A., i, 836. 
Triarylcarbincls, action of formic acid 
. on (Kovache), A., i, 539. 

Triarylme thane colouring matters, pre¬ 
paration of (Farbwerke vorm. Meis- 
, tee, Lucius, k Beuning), A., i, 228. 
Tribenzoylfrnctose and -acetone and tri- 
bromo-( Fischer and Noth), A., i, 227. 
Tri-a-butyl phosphite (Milqbendzki 
• and Sachnowski), A., i, 47S ; (Milo- 
bendzki and Szulgin), A., i, 495. 
Triwbutylene (Milqbendzki andSACH- 
nowski), A., i, 473. 

Tridymite, melting point of (Ferguson 
and Meewin), A., ii, 302. 
Triethyl-£-bromo ethylarsonium bromide 
(Chemische Werke Grenzach), A., 
U 295. 

Triethylethanolarsoninm hydroxide, and 
its salts (Chemische Werke Gren¬ 
zach}, A., i, 295, 534. 
pTmethyMlyltriethylstamnylbenzene 
., (Gruttner, and Krause), A., i, 133. 
p-Trie^ylsilyltrimethylplumbylben z ene 
(Gruttner and Krause), A., i, 133. ■ 
Trigailcylglueose (Fischer and Behg- 
mann), a., i, 224. 

Trigalloylglucoseacetone (Fischer and 
. Bergmann), A., i, 224. 
Xriglycineamidedianilide (Dubsky and 
Granacher), A., i, 189. 
Triglycmediamideanilide. and its hydro¬ 
chloride (Dubsky and' Granacher), 

^ A., i, 189, 



l^rS-Trlmethoxybeneene, . 4:6-dinitro- 

- .'.(pCHXaBCorp and Robinson), T., 056 : 

■ ■ 

phosphotvmgstate 

- (Drummond), A., i, 836. 


, Trimethyl-j^bromoethylarsonium brom- 

i ide and picrate (CiiEMiscirE Werke 
Grenzach), A., i, 295. 
3:4:5-TrimethylcarbonatQbsnzaldehyde, 
and its y>-nitroplienylhydrazone 
(Kosenmund and Zetzsche), A., i, 
300. 

l:3:5-Trimethylcoumaran-2'One, and its 
derivatives and 1-hydroxy- (v. 
Auwers and Muller), A., i, 30; (v. 
Auwers), A., i. 195. 

Trimethylenediglycine, /3-hydroxy-, and 
its salts (Krause), A., i, 157, 337. 

1:Y-Trimethyleneisatin, and its deriva¬ 
tives (Martinet), A., i, 351. 

Trimethylethanolarsoninm hyd roxide, 
and its salts (Chemische Werke 
Grenzach), A., i, 295, 533, 

Xiimethylethylenediamiiie, and its salts 
(v. Braun, Heider, and Muller), 
A., i, 407. 

Trimethyliodomethylammonium iodid e, 
reduction of (Valeur and Luce), A., 
i, 155. 

1:5:7-Trimethylisatin, and its phenyl- 
liydrazone (Heller and Baum* 
garten), A,, i, 235. 

B/38-Trimetliyl-rt-pentane. ayo-tnhydr- 
oxv- (Kohn and Neustadter), A., i, 
477. 

cis- 1:2:3-Trimetliyl«/c/apentane-l“Carb- 
oxylic acid, 2-hydroxy-, and its salts 
and derivatives (Noyes and Skinner), 
A., i, 66. 

1:2:2-Trime thyl- A 4 -cyc%ent ene-1- carb¬ 
oxylic acid, and its methyl ester 
(Noyes and Skinner), A., i, 65. 

4f2':2':3 / )“Trimethylcycfope3ityI-2*meth- 
yl-4-allyIpyrrolidone (Haller and 
Louvuier), A., i, 397* 

2:3:6-Trimethylpyridine, and its salts 
(Eckert and Loria), A., i, 79. 

a-Trimethylstannyl-e-trimethylplumbyi- 
pentane (Gruttner, Krause, and 
Wxbrnik), A., i, 135. 

Trioxyanhydromethylberberine (Per- 
kin), T., 747. 

Xrioxymethylene, action of, on hydro¬ 
carbons in presence of aluminium 
chloride (Frankfortkr), A., i, 105, 

Triphenylamine, p-nitroso-, and its 
hydrochloride (Piccard, Kharasch, 
and Fleck), A., i, 385. 

Triphenylmethane, absorption spectra 
of (MASSoiaml Faucon), A.,ii,210. 
specific heat and heat of fusion of 
(Hildebrand, Duschak, Foster, 
and Beebe), A., ii, 29. 

Triphenylmethane colouring matters and 
their absorption spectra (Kehrmann), 
A., i, 311;. (Kehrmann and Sandoz), 
A., ii, 344. 
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Xriphenylnxethyl (Gombebg and John-' 
son), A., i, 111. 

a$5-Iriphenyl-«-valeric acid, ayl-tri- 
hydroxy-, and its tribenzoate (Bod- 
forss), A., i, 230. 

dATriphosphonueleie acid, brucine salt 
(TiiaNNiiauser and Dgrfmuller), 
A., i, 47. 

Tripropyl phosphite (Milobendzki and 
sr: Szulgin), A., i, 495. 

Tripropylamine phosphotmigstate 
(Drummond), A., i, 336. 

Triticum sativum. See Wheat. 

3:4:5-Tri-triacetoxy bensoy Iglucoseacet- 
one (Fischer and Bergmann), A., i, 

224. 

Tri~3:4:5-trimethoxybenzoy]glucos8 
(Fischer and Bergmann), A., i, 

225. 

Tri- 3:4:5 - trimethoxy benzoylglucoseaeet- 
one (Fischer and Bergmann), A., i, 
225. 

Tri- 3:4s 5 ■- trimethy lcarboRatobenzoy 1- 
giucoseacetone (Fischer and Berg* 
mann), A., i, 224. 

Tropic acid, preparation of (CiiEMlSCHE 
Werke Grenzach), A., i, 300. 
synthesis of (Muller), A., i, 223. 
Trxixillic acids, structure of (de Jong), 
A., i, 172. 

Tryptophan, formation of kynnrenic acid 
from, in the animal organism- (Mat- 
SUOKA), A., i, 467. 

Tryptoproteases, detection of (Fran¬ 
cesco), A., ii, 340. 

Tuba, a poison for fish (Ishxkawa), A., 

i, 94. 

Tuba toxin (Isiiikawa), A., i, 94. 
Tuberculosis, biochemistry and chemo¬ 
therapy of (Huber), A., i, 361. 

Tubes, exhausted, method of weighing 
(Guichard), A., ii, 16. 

Tubing, glass and rubber, tight con¬ 
nexions' between (Kiplingbr), A., ii, 
UNWO. 

Tumours, nitrogenous extractives of 
(Drummond), A., i, 142. 

Tungsten, arc spectrum of (Belke), A., 
ii, 142. 

atomic heat of (Worthing), A., ii, 
217. 

quin que valent, chemistry of (Collen- 
burg). A., ii, 267. 

Tungsten compounds, analysis of, by 
volatilisation in carbon tetrachloride 
vapour (Jannasck and Leiste), A., 

ii, 460. 

Tungsten:— 

Chlorotungstites (Gollenburg), A., 
ii, 269. 

Oxalotungstites (Gollenburg), A.* ii, 
268. 


Tungsten estimation 

estimation of, colorimetric-ally (Tra¬ 
vers), A., ii, 176. 

estimation of, in the powdered metal 
(Holes), A., ii, 21. 

estimation of, in presence of titanium 
(Fenner), A., ii, 372. 

Tungsten steel, structure of, and its 
changes under influence of heat 
(Honda and Murakami), A.y ii, 316. 

Tungstenite (Wells and Butler), A., 
ii, 46. 

Turpentine, sulphite (Schoeger), A., i, 
257. 

Tyrosine, decomposition of, by bacteria 
(Rhein), A., i, 363 ; (Tsudji), A.,i, 
364. 

esters aud hydroxides of, and their 
derivatives (Cuetius and Donselt), 
A., i, 46. 

estimation of, in presence of uric acid 
(Herzfeld and Klinger), A., ii, 

415. 

II 

Ultra-filtration of colloidal solutions 
(Ostwald), A., ii, 391. 
apparatus (Ostwald), A., ii, 192, 
264; (DE Waard ; Kober), A., ii, 
359. 

Unsaturatsd compounds, refractivity of 
(Lb Bas), A., ii, 49, 281. 
chemical and pharmacological char¬ 
acteristics of (v. Braun and 
Kohler), A., i, 162. 
condensation of (Phinh), A., i, 261. 

Uracil-6-acetic acid, 2-imino-, and its 
guanidine salt, and 5-nitro- (Wor- 
rall), A., i, 409. ^ , . 

Uraemia, experimental, physical chem¬ 
istry of (Bienenstock and Csaki), 
A., i, 205. ^ 

Uranium, third isotope of (Piccard), 
A., ii, 6. 

effect of fluorescein on' the activity of, 
in physiological fluids (Zwaarde- 
maker), A., ii, 182. 

Uranium salts, photolysis of (Bauer ; 
Hatt), A. s ii, 143. 

Uranium organic compounds* complex 
nranvl (Muller), A», i, 3B2. 

Uranium, estimation of, in presence, of 
formic acid (Hatt), A., ii, 143. 

Uranothallite, probable identity > of 
liebigite and (Larsen), A., ii, 129. 

Urea {carbamide), action of urease on 
(Yamazaki), A., i, 414. . 
estimation of, in blood (Peltbisgt), 
A,, ii, 414. 

i , estimation of, in, placenta ' tissue 
i. (Hammett), A., ii, 2$0.,. 
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Urea (carbamide), estimation of nitrogen, 
in, gasomefcrically (Renaud), A., ii, 
405 , 

See also Carbamide. 

Urease, formation of (Jacoby), A., i, 54. 
preparation of, from bacteria (Jacoby), 
A., i, 132. 

action of aldehydes on (Jacoby), A., 
i, 274 

influence of neutral salts on the action 
of (Groll), A., i, 201, 
action of, on urea (Yamazaki), A., i, 

414 , 

Urethane, molecular weights of metallic 
salts in (Bruni), A., ii, 432. 
mechanism of the synthesis of urea 
from (W ernee), T., 622 ; A,, i, 
330. 

Ifirie add, action of hydrogen per¬ 
oxide on (Venable), A., i, 409; 
(Moore and Thomas), A., i, 410. 
phesphotungstate (Drummond), A., i, 
337, 

metabolism. See Metabolism, 
estimation of, in blood (Morris), A., 
it, 251 ; (Curtman and Lehr- 
mann), A., ii, 464. 
estimation of, in urine and blood 
(Trrvaert), A., ii, 250. 
estimation of, in physiological fluids 
(Kowarsky), A., ii, 87. 
estimation of, in presence of tyrosine 
(Herzfbld and Klinger), A., ii, 

415. 

¥mdinepMsphoric acid, barium salt 
(Levene), a., i, 130. 
brucine salt{TflANNHAUSER and Dobf- 
m Slums), A., i, 47; (Levene), A., 
i, ISO. 

Urine, acidosis in {Barnett ; van 
Sly'JKE), A., i, 204. 
tfiiwnafeion of arsenic and mercury- in 
(Durst), A., i, 561. 

«ba dioxide content of (Denib and 
Minot), A., i, 360. 

mrtSte and creatinine in (Rose, 
Ifeaotirr, and Bartlett), A., i. 
361. - 

: wapiti* in-(H ew and Masai), A., i, 
90. ■ 

w»t»» erf" foreign substances in 
(BsEcaaLra), A., i, 141, 
deatmetion of organic compounds in 
(COKBISft)* Jl 9 . ft* 204. 
human, oecurreace of phosphorus in 
A„,|,;#14 ^ 

excretion ©f sapouins in (Fieger), A., 

' 1 v$2IL ; 

exeWtioa of sugar in. (Benedict, 

■' OSTBSBEIG, and BfWIY;- ,$S|NR- 

', and iirniltl 

1 , 


Urine, analytical methods relating to 
analysis of (Lee), A., ii, 140. 
detection of acetone in (Trunkel), 
A., ii, 179; (Wagenaak; Boer- 
isch), A., ii, 250. 

detection of albumin in (Lenz), A., ii, 
83; (Barre and Justin-Mueller), 
A., ii, 467. 

detection of ammonia in, by nesslcri- 
sation (Sumner), A., ii, 239. 
detection of bile pigments in. 

(Fouchet), A,, ii, 415. 
detection of citric acid in (Ambers 
and McClure), A., i, 141. 
detection of mercury in (Gut&unn), 
A., ii, 409. 

detection of methylene blue in (Titx- 
bondeau), A., ii, 416. 
detection of phenols in (Rhein), A., i, 
363. 

detection of picric acid in (Rozier), 
A., ii, 179; (Ganassini), A., it, 
374. 

detection of salicyluric acid in (Hanz- 
lik), A., i, 142. 

detection of sugar in (Riross^ A., ii, 
337- 

detection and estimation of arsenic 
and mercury in (Duret), A., i, 
661. 

detection and estimation of quinine 
in (Ramsden and Lipkin), A., ii, 
251 ; (Pj&pin), A., ii, 414, 415. 
estimation of acetoacetic acid, acetone,, 
and /9-hydroxybutyric acid in (van 
Slyke), A,, ii, 86. 

estimation of acetone in (Sabel), A., 
ii, 464. 

estimation of albumin in, volumetric-* 
ally (Justin-Mueller), A., ii, 
23. 


estimation of ammonia itt fWiffiss- 
mann), A., ii, 332; (Lecture), A.,, 
ii, 369. - 

estimation of chlorine in (VOTO&jp#^^" 
A., ii, 330. .■ JfP 


estimation of dextrose in (6N*tov ; 
Mayer), A., ii, 85 ; (Hugenholtz ; 
Benedict and Osterberg), A., ii, 


246. 


estimation of dextrose in, colorimetric- 
ally (Isaacson), A., ii, 246. 

estimation of dextrose in, polaiimefcric- 
ally (Frerichs and Mannheim), 
A., ii, 246. 

estimation of nitrogen in, by Kjeld- 
ahl’s method (O, and M. Ore me), 
A., ii, 452. 

-estimation of pentose in (Tis'iwi), 
A., ii, 85. 

estimation ot phosphates im 
LANl)> A., ii, 240. , - 
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Urine, analytical methods relating to:— 
estimation of phosphorus in (Sato), 
A*, ii, 406. 

estimation of quinine in (Hartmann 
and Zila), A. , i, 328. 
estimation of the reducing power of 
(Ruoss), A., ii, 206. 

• estimation of reducing sugars in 
(Folin and McEllroy), A., ii, 207; 
(G arrow), A., ii, 245. 
estimation of sulphur in (Hamburg¬ 
er), A., ii, 47. 

estimation of sulphates in (Flohr), 
A., ii, 239. 

estimation of thio-esters in (Qordier), 
A., ii, 204. 

estimation of uric acid in (Tervaert), 
A.,ii, 250. 

Urobilinogen (DE Geaaff), A., i, 510. 

Urochromogen, estimation of (Baumgar- 
tel), A., ii, 208. 

Urotropine. See Hexamethylenetetr¬ 
amine. 

Uvitic acid, dimethyl ester (Schorger), 
A., i, 61. 

Uzara root, constituents of (Hennig), 
A,, x, 94. 

Uzaridin, and its triacetyl derivative 
(Hennig), A., i, 95. 

Uzarin (Hennig), A., i, 95, 


V. 

Vaccmius myrtillus (myrtle), pigment 
in the berries of (Marini), A., i, 
519. 

Valency (Hinsberg), A., ii, 106 ; (Lor- 
ing), A., ii, 396. 

nature of (Ciamician and Padoa), 
A., ii, 74. 

subsidiary (Ephraim and Rosenberg), 
A., i, 389 ; ii, 115 ; (Ephraim), A., 
ii, 313. 

^^trValeraldehyde, a-bromo-, and its di¬ 
ethyl acetal (MadinaveitiA and 
Puyal), A., i, 373. 

Valeric acid, isobutyl ester, physical 
• properties of (Mathews and Fa- 
■ ville), A., i, 153. 
isoValexie acid, abnormal behaviour of, 
with aldehydes in the Perkin reac¬ 
tion (ScHAARSOHMIDT, GEORGEA- 
copol, and Herzenberg), A., i, 
431. 

woamyl ester, inhibition of foaming by 
(Fiske), A*, ii, 358. 
^oValeroxybensoyl-a-bromoisovaleryl- 
amide, a-bromo- (Prrelstein and 
Burgi), A., i, 166, 

•3-isoValeryl-p'Cresol, 3-a-chloro- ■ (v. Au- 
' ^ 1 wees and MFuler), A., i, 29, 


woValerylglycollic acid. See woValeiyl- 
oxyacetic acid, 

fsoValerylmandelic acid. See woValeryl- 
oxyphenylacetic acid. 

zsoValeryloxyaceiic mid (Chekisohs 
Fabpjk von F. Heyben), A., i, 264. 

isoY aleryloxyphenylacetic acid (Chem- 
ische Fabrik von F. Heyben}, 
A., i, 263. 

and its calcium salt (Vosw incox), 
A., i, 167.^ 

Vanadium, resistance limit of mixed 
crystals of iron and (Tammann), 
A., ii, 235. 

Vanadic acid, estimation of, by electro¬ 
lytic reduction (Gooch and Scott), 
A., ii, 373. 

Vanadium detection, estimation, and 
separation 

detection of, in water (Meaurio), A., 
ii, 135. 

estimation.' of, by means of carbon 
-tetrachloride (Jannasch and Har¬ 
wood), A., ii, 373. 

estimation of, in presence of molyb¬ 
denum (Travers), A., ii, 135, 
estimation of, in presence of titanium 
(Fenner), A., ii, 372. 
separation of phosphorus and (Krokf), 
A., ii, 173. 

VanUMn-2:4-<2ichlorophenylhydrazone 
(Below and Huss), A., i, 314. 

" Vanillylidenediacetophenone, and its 
benzoyl derivative (Nomura and 
Nozawa), A., i, 439. 

Vapour density, Victor Meyer apparatus 
for determination of (MacInnEs and 
Kreiling), A., ii, 32. 

Vapour pressure, determination of 
(Brunelli ; Antes), A.,, xi, 352. 
Eaoult’s law of, 'kinetic ■ thee fry of 
(Jager), A., ii, 187. 
relation between 'temperature and 
(Ham, Churchill, "and Ryder),. 
A., ii, 292. 

of dissociating compounds (V®G- 
SCHEIDER), A., ii, 298. 
of liquids (Antes), A., ii, 61, 186. 
of liquid metals (Hildebrand), A., 
ii, 61. 

of sol utions (van Klooster), Jl , M, 74. 
of diatomic liquids (AriEs), ■ ■!», , ii, 

151. 

of tetra-atomic substances ' 

A., ii, 219, 

of penta-atomic ‘COHip««nd» ^AiSfe&X 
A., ii, 258. 

of octa-atomie eompoMds^ARlkfiJ, A., 

' ii, 294. ■ ; - .■ . 

Vegetable fluid*, processes of «Mo- 
reduction 'In (Amo#* aftA i Ai«y% 
A., x, 150, ' ' * ■ 
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Velocity constants, calculation of 
(Lewis), T., 471 ; A., ii, 263. 

Velocity of capillary ascension of liquids 
(Lrc'xVrt), A., ii, 391. 

Velocity of catalytic hydrogenation, in¬ 
fluence of carbon monoxide on (Max- 
ted), A., ii, 72, 

Velocity of chemical reactions (Mc- 
Bain), A., ii, 40. 

Velocity of hydrolysis of esters (Tee- 
kadk ; Anderson and Pierce), A., 
ii, 103; (Palo:,! a a ; Bueici), A., ii, 
434. 

Velocity of reaction, influence of 
lipoids on (Siegfried), A., ii, 
223. 

at constant pressure (Todd), A., ii, 
190. 

at constant volume (Todd) A., ii, 
102. 

Velocity of solution of metals in acids 
(Centnerszwer), A., ii, 162. 

Veratric acid, amino-, and bromoamino-, 
acetyl derivatives (Simonses; and 
Bad), T., 788. 

Veratrine (Freund and Schwarz), A., 
i, 304. 

Yer&trole, derivatives of (Kaufmann 
and Muller), A., i, 178. 

Veratrole, 4-amino-, and 5-nitro-4- 
amiito-, and their acetyl derivatives 
(Simonsen and Bau),*T., 27; A., i, 
116. 

bromo-, bromoamino- and bromonitro- 
derivatives, and their acetyl and 
benzoyl derivatives (Simonsen and 
Bait), T m 784 ; A., i, 537. 
3;5;6-(nnitro- (Pollecoff and Robin¬ 
son), T., 654 ; A., i, 42S. 
Yeratrole-6-siiIphonic acid, 3:5-dinitro-, 

■ sodium salt (Pgllecoff and Robin¬ 
son), T., 655. 

jp-Ver&troylcarMncl. See 3:4-Dimt*th- 
oxy be nzoylme th yl alcohol. 
o-Veratryl alcohol. See 2:3-Dimetli- 
oxybenzyl alcohol. 

o-Veratrylhomppiperonylmnine, and its 
hydrochloride (Kaufmann and Mul¬ 
ler), A.,i, 178. 

e-Veratrylidenehomopiperonylamine 

(Kaufmann and Muller), A., i, 
178. , 

o-Vinylbenzylmethylethylamine, and its 
. salts (v. Braun and Kohler). A.. L 
186. 

1- o-Vlayrocnzylmorpholine, and its sails 

and derivatives {v. Beaux and Kohl- 
RRVA. r i, 269. - ■ 

2- ^-VinyloxyetliyMihydrm-soiiidole, and 
■ ■. fits, salts and, derivatives (v« ■ Braun 

' ,,,/and K&SM&), A., i t 260, . , 

Trtdit© (Kbetscsmee), A.gii, 171* . 


Vivianite from phosphate deposits of 
Florida (Matson and Gooch), A., ii, 

119. 

Viscosimeter, modified (Lidstone), A., 
ii, 221. 

for use with blood (Tbevan), A., i 
355. 

Viscosity of liquefied gases (Verschaf- 
felt). A., ii, 221. 

of volatile liquids (Lidstone), A., ii, 

221 . 

Yitamine, fat-soluble (Steenbock, 
Boutwell, and Kent), A., i, 513. 
Vitamines (Dutcher and Collatz), 
A., i, 561. 

pharmacology of (Uhlmann), A., i, 
419, 563. 

Volatile substances, apparatus for 
manipulation of (Stock), A., ii, 
353. 

Volcanic deposits, boron, lithium and 
thallium in (Brun), A., ii, 323. 
Volume, changes of, on mixing chemi¬ 
cally indifferent gases (Fuchs), A., ii, 
208. 

Volume, specific, and fluidity of aqueous 
solutions (Hekz), A., ii, 155. 
of liquid mixtures (Hekz), A., irp 
389. 

Volume curves, solid and liquid, con¬ 
vergence of (Le Bas), A., ii, 33. 
Volume elasticity, atomic heat and fre¬ 
quency of monatomic metals (Ber¬ 
noulli), A., ii, 427. 

Volumeter for anaerobic culture (jYokth- 
rup), A., i, 468. 

Volutin, development of, in cells, and 
its composition (van Herwerdrn), 
A., i, 2S2. 


W. 

Wagner rearrangement (Ruzioka), A., 
i, 398. 

Wagner-Saytzeff reaction (Enklaar), 
A., i, 154. 

Walden inversion (Sesnter and Tucker), 
T,, 140; A., i, 166; (Senter, Drew, 
aud Martin), T,, 151; A., i, 166; 
(Clough), T., 526 ; A., ii, 255. 

Water, proof of the formation of, from 
the action of acids with bases 
(Franck), A., ii, 112. 
constitution of, and osmotic pressure 
( Boubfield), A., ii, 64. 
vapour, ultia-red absorption spectrum 
of (Hbttner), A., ii, 282. 
spectrum of, in the solar spectrum 
(Fowler), A., ii, 281. 
liquid, heat of formation of, from its 
ions (Muller), A,, ii, 61. 
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Water, effect of dissolved substances on 
the velocity of crystallisation of 
(Brann), A., ii, 393. 
solubility of oxygen in (Cqste), A., ii, 
265. 

vapour pressure of (Brunelli), A., ii, 
352. 

still for preparation of pure (Moseley 
and Myers), A., ii, 428. 
distilled, evolution of carbon dioxide 
from, under pressure. (Patten 
and Mains), A., ii, 197. 
inlluence of carbon dioxide dissolved 
in, in alkalimetry (Beuhns), A., 
ii, 453. 

Conductivity water, pure, preparation 
of (Weiland), A., ii, 56 . 

Natural Water 

Potable or drinking water, estimation 
of phosphoric acid in (van Eck), 
A., ii, 370. 

Bain-water, nitrogen, chlorine, and 
sulphur in (Peck), A., i, 96. 
detection of hydrogen selenide in 
(Gass mann), A., ii, 309. 

Sea.-water, de-salting of (Bexeger), 
A., ii, 264. 

from the China Sea, radium content 
of (Wright aud Heise), A., ii, 
420. 

off Plymouth, phosphoric acid in 
(Matthews), A., ii, 197. 
estimation of gold in (Koch), A., 
ii, 186. 

Spring and mineral waters of Bell- 
viiie, Argentina, arsenic and vanad¬ 
ium in (Bado), A., ii, 402. 
in Northern Luzon, radioactivity of 
(Heise), A., ii, 182. 
of Neueliatel and Seeland, radio¬ 
activity of (Perret and Ja- 
(iUEiion), A., ii, 255. 

Philippine, radioactivity of (Heise), 
A., ii, 182. 

detection and estimation of bromine 
in (Casakes and Tastet), A., ii, 
330. 

Water analysis:— 
analysis of, in the field (Heise and 
Behrman), A., ii, 205. 
detection of nitrates in (Escaich), A., 
ii, 273, 

detection of vanadium in (Meaurio), 
A.,ii, 135. 

detection and estimation of lead in 
(Meldrum), A,, ii, 83. 
estimation of hardness of (Berczel- 
ler), A., ii, 132; (WagKer), A., 
ii, 174; (Behrman), A., ii, 206. 

, estimation of magnesia in (Mon- 
: ; 'haurt). A., ii, 335. 


Water-fleas, action of narcotics and 
potassium cyanide on (Buytendyk), 

A,, i, 468. 

Water-in-oil emulsions (Schlaerfeii), 
T., 522 ; A., ii, 260 ; (Hall), A., ii, 10. 
Water pump. See Pump. 

Wax, paraffin. See Paraffin wax. 

Waxes, animal and vegetable (Wein- 
iiagen), A., L 56. 

dropping-point apparatus for analysis 
of (Dupre), A., ii, 376. 

Weights, molecular, pressure method for 
determination of (Chapin), A., ii, 
258. 

of metallic salts in urethane (Bruni), 
A., ii, 432. 

Wheat, non-protein nitrogen in the 
flour of (Blish), A., i, 332. 
sterol content of (Ellis), A., i, 420, 
White metal, analysis of (Ktjrek and 
Flath), A., ii, 242. 

White precipitate. See Mercuric am¬ 
monium chloride under Mercury. 
Whitneyite (Borgstrom), A., ii," 169. 
Wines, estimation of acidity in [Du- 
botjx), A., ii, 13fl. 

Wolfram ores, estimation of tin in 
(Powell), A., ii, 410. 

Wood fibres, colour reaction of, with 
phenylliydraziue (Jentsch), A.,ii, 248. 
Wood pulp (Schwalbe), A., i, 292, 
Wool, azo-dyes for (Farbenfabrikex 
vorm. F. Bayer & Co.), A., i, 273. 
Wounds, chemistry of colloids in rela¬ 
tion to the healing of (v. Gaza), 
A., i, 514. 

formation of ptomaines in (BlimiE- 
lot), A., i, 147. 

X. 

X-rays. Sec Bays, Bbritgen. 

Xanthic acids,' rate of decomposition of 
(v. Halban and Hecht), A., ii, 222. 
Xanthine phosphotungstate (Dritm- 
mond), A., 1, 337. 

Xanthochroite (Rogers), A., ii, 122, 
Xanthone-1-carboxylic acid, 2;3:44n- 
chloro*6-hydroxy-, and its salts. (Orn- 
doeff and Adamson), A., i, 435. 
Xanthosiderite, and 1 its change into 
a glaskopf” (Leitmeier and Gol»- 
schlagCA., ii, 118* 
Xanthosuccisnamic acids, stereochem¬ 
istry of (Hglmberg and LenandEb),. 
A., i, 529. 

Xylene, estimation of, in gases (H. B: 
and M. D. Davis, and MacGregor),. 
A., ii, 411. , , - 

and j?-Xylene,, dfthiol-derivatives of 
(Pollak and Schadler), A, h 497. 
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{o-Xylene, Me : Me = 1:2; m-xylene, 
m- and p '-Xylenedithiolacetic acid (Poi- 
LA.K and Scbablee), A., i, 407- 
Xylohexosamic acids (Levene), A., i, 
531. 

d-d-Xylohexosamolaetoae hydrochloride 
(Levene), A., i, 531. 

Z-Xylose, oxidation of, in alkaline solu- 
■ tion (Nee, Hedenburg, and Glatt- 
feld), A., i, 100. 

as. -m-Xylyl ethyl ether (v. Auwers), 
A*, ii, 343. 

te-2-Xylyihydroxylamine, action of 
methyl alcohol and sulphuric acid 
with (Bamberger), A., i, 341. 
o - and m-4-Xylyl a-hydroxystyryl ke¬ 
tones (J ORLANDE It), A., i, 20. 
m-Xylyl-4-methyl diketone, 5-hydroxy-, 
dt-p-nitrophenylbydrazone (v. Au- 
mss), A., i, 195. 


Y. 

Yeast, autolysis of (Yansteenberge), 
A., i, 147. 

action of arsenic salts on (Boas),*A., 
i, 148. 

enzymes of (Ivanov), A., i, 365. 

extraction of invertase and maltase 
from (Buchner and Reischle), A., 
i, 54. 

presence of co-ferment of, in the 
animal organism (Meyerhof), A., 
i, 464. 

rate of growth of (Slator), A., i, 
564. 

water-soluble growth-promoting sub¬ 
stance in (Drummond), A., i, 148. 

secretion of a chromogen by (Beyer- 
INCK), A., i, 470, 

antineuritic and antiscorbutic factors 
in' (Hardin and Zilva), A., i, 
365. 

intermediate reactions in fermentation 
with (v. Euler,. Ohlsen, and 
Johansson), A., i, 149. 

plant function of, in alcoholic fermenta¬ 
tion (Linbet), A., i, 329. 

utilisation of, in the organism 
(Schill), A., i, 359. 

reactivation of, by muscle extracts 
'(Meyerhof), A., i, 242. 

experiments on the culture of (Bo- 
> _ «0RNT), A., % 94. 

, formation of zymuphosphates 
1 ' % (v. Euler), A., i, 329. 

preparation of (Bau- 

■m* 

; structeeof(THANNHAUSER®ndDQRF- 
'ipAmiA). A., 

- . :■ ./■ 


Me: Me = 1:3; p -xylene, Me : Me == 1:4.) 

Z. 

Zeolite, new, from Iceland (Callisen), 
A., ii, 326, 

Zeolites, nature of the water contained 
in (Stoklossa), A., ii, 122. 

Zinc, ionisation and resonance potentials 
of (Tate and Foote), A., ii, 94. 
formation of crystals in rods of 
(Fraenkel), A., ii, 17. 
action of allyl bromide and mesityl 
oxide with (Enklaar), A.., i, 154*. 
distribution and elimination of, in the 1 
body (Salant, Rieger, and Treut* 
hardt), A., i, 326. 

Zinc alloys, rate of solution of, in acids 
(Cextnerszwer), A., ii, 162. 
with copper, effect of small quantities 
of cadmium on (Guillet), A., ii. 
199. ' ' 

Zinc bases (, sincammines), salts of, with 
organic acids (Ephraim and Rosen¬ 
berg), A., i, 390. 

Zinc arsenates, colloidal (Klemp and 
v. Gyulay), a., ii, 200. 
carbonate, equilibrium in the system: 
carbon dioxide, water and (Smith), 
A., ii, 261. 

chloride compound of dimethylaniline, 
benzyl chloride and (Chemical 
Works, Rohner & Co.), A.,i, 260. 
selenide, formation of (Chikashige 
and Kurosawa), A., ii, 112. 

Zinc organic compounds:— 
with triethylenediamine (Jaeger and 
Kahn), A., i, 8. 

Zinc estimation and separation:— 
estimation of (Hassreidter), A., ii, 
132. 

estimation of, volumelrically (How- 
den), A., ii, 408. 

commercial, analysis of (Rertiaux), 
A., ii, 408. 

estimation of, as zinc mercury thio¬ 
cyanate (Jamieson), A., ii, 835. 
estimation of, on galvanised iron 
(Bauer), A., ii, 132. 
estimation of, in zinc dust (Wilson), 
f, ii, 371. 

estimation and separation of (Carnot), 
A., ii, 133. 

Zinc blende. See Blende. 

Zinc dust, impurity of (Binder), A., ii, 
398. 

estimation of zinc in (Wilson), A., ii, 
871. / 

Zinc electrode. Sea Electrode. 
Zingiberone (Nomura), A.,, i, 396. 
Zircon, analysis of (Brown), A., ii, 
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Zirconium, lino spectrum of (de Gra- 
mont), A., ii, 90. 

Zirconium nitride (Brunei and Chau- 
venkt), A., ii, 821. 

Zirconyl nitrates (Chatjvenet and 
Nicolle), A., ii, 231. 
double sulphates (Chauvenet and 
Gueylaud), A., ii, 269, 
321. 


Zirconium detection and separation 
detection of, colorimetrically, with 
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ERRATA. 


Yol, LXXXIX (Abstr., 1902). 

Part I. 

Pago Line 

174 22 and throughout the abstract, for “ tropic ” read “ tropinie.” 

Part II (Index). 

Page Line 

743 7* col. i.\ , u . . „ , _ . . , ' 

1032 27 „ i.)f° r tr0 P ie acids, read “tropmic acids. 

Vol. XCIY (Abstr., 2908), 

Page Line 

ii. 395 22* for “ C 15 H 20 O c Ag ” read “ C 15 H 20 O t5 Ag 2 .» 

Yol. C (Abstr., 1911), 

Page Line 

ii. 406 18 for “ durites ” read “dunites.” 

ii* 1105 7* „ * c 1910, A., ii, 57” read “ 1910, A, ii, 46.” 

Yol. CII (Abstr., 1912), 

Page Line 

ii,- 57 19 for “idiocrase ” read “ idocrase.” 

ii..Ill 2 „ “ rhodocrosite ” read “rhodochrosite.” 

iTSS? 14 ,, “ sopal" read “ opal ” ? 

Yol. CIY (Abstr., 1913). 

Page Line 

ii. 419 14 for “Rev. . . read “Riv. Min. Crist. Ital.” 
ii. 419 20* ,, “samseyite ” read “seinsevite.” 

ii, 423 3 ,, “hornblende” read “hornfels.” 

ii. 423 7 ,, “double refraction (mean value 1*67)” read “mean index of 

refraction 1*67.” 

Yol. CXII (Abstr., 1917). 

Page Line 

i. 660 22* for “ Bixins ” read “ Bixin. IV.” 

i 660 21* „ u m”read “4S5.” 

i 683 7* „ “ 89 ” read “39.” 

ii. 112 7 ,, “ nitrate ” read “ nitrite.” 

JS, 457 2 ,, “Genossen” read “collaborators.” 

ii. 496 18* ,, “hedenbergit” read “hedenbergite.” 

Yol. CXIY. (Abstr., 1918), 

Page Line 

i. 275 15 for “ Fridkicia ” read u Fridericia.” 
i, 282 25 , t “ Galbransen ” read “ Gulbransen.” 

CO CO 
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EBRATA (continued). 


Page Line 

I 342 15* for “ jt>* Aminophenol ” read “Nitrobenzene.” 

I 343 25 ,, ££ benzoyl ” read “benzyl” 

ii. 17 9 ,, “Wengei” read “Wenzel.” 

ii, 21 6* Insert “[Compare, however, Fenton, Trans., 1894, €5, 899].” 

51 63 15* for “ flame ” read “ plane.” 

if. 89 4 after “2 : 4-dinit ro toluene ” insert “ the system.” 

II 69 4* for “moleeudes” read “molecules.” 

il 95 8 * “ Zachs ” read “ Laces.” 

ii. 302 || 4 ^j delete “[S ee Inch, 71a].” 

II 120 1 4 * for “ 2CaO, VO a , 3C0 2 , 10H 2 0” read “2CaO, V0 a , 4C0. 2 , 10H 2 0.” 

** oo*> /10 >, “ Sulpharsenate ” read “Sulpharsenite.” 

61 115 „ “ 5% ” read “ 25%.” 

ii. 326 12* ,, ts Vasea” read “ Vaea.” 

il 372 23 ,, “Tancey ” read “ Yancey.” 

il 470 10 col. ii. for “i, 279” read “ii, 279.” 

Collective Index, 1893 — 1902 (Authors) 

Page Col. Line 

218 i 18* for “tropic acids,” read “ tropinic acids.” 

1641 ii 3 & 4 delete . 

1642 i 23* insert “Tropinic Acids (Gadamer) 1902, A., i, 174.” 

Collective Index, 1903 — 1912 (Authors). 

Page Col. Line 

880 i 22 for “ Butea fandosa ” read “ Butea frondosa .” 

1012 i 9* for *' 1904, A,, 5, 24” read “1904, A., ii, 39.” 

Subjects. 

Page Col. Line 

278 i 20 for « A., ii, S68 ” read “ A., i, 888.” 

1317 ii 23* and 24* should be deleted. 

1326 ii 30* below this line insert “3-Methoxy-4-toluic acid, methyl 

ester” (Guillaumin), 1910, A., i, 375. 

]S t ote to T. f 1917, 111, 664-665. 

The word “ pure ” in this section is intended to convey that the zinc sulphide in 
question was free from any intentional impurities, and that, so far as could be 
provided, it was also free from quantities of impurity detectable by ordinary 
chemical methods. It was not intended to suggest that the sulphide was spectro¬ 
scopically pure. The methods of preparation described in the section obviously 
cannot provide against the contamination of the product with traces of zinc oxide. 

* From bottom. 
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INSTRUCTIONS TO ABSTRACTORS, 

GIVING THE 

NOMENCLATIVE ’ AND SYSTEM OF NOTATION 

ADOPTED 11 THE ABSTRACTS. 


The object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from, month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
mad© so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 

xr Titles of papers must be given literally. 

2. Before beginning tojwrite the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original, 

4. The abstract should consist mainly of the expression, in the 
abstractor's own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking'of work, are to be omitted, unless such details are 
essential to 1 the ■ understanding of the results, or have some' inde¬ 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned' 
quite shortly., 1 On the other hand, data such as melting and boiling' 

. points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 

CXIV. ii. 34 

■; - # 
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Nomenclature. 

10. Employ names suck as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ous and to only in dis¬ 
tinguishing compounds of different orders derived from, the same 
elementary radicle ; suck, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the 011-group 
hydroxides and not hydrates, the name hydrate being reserved for com¬ 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, &c., to the acid salts. Basic salts as a rule are best desig¬ 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide ; C0 2 , carbon dioxide; P 4 O 10 , phosphoric 
oxide * As 4 0 6 , arsenious oxide ; Fe 2 0 3 , ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of ON and C0 9 H, 
for example, CH S - CH 2 * CH 2 - CHJ a-xodobutane, OH B *OH 2 *.OH a <JISk i 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre¬ 
sented as substitution derivatives of the longest carbon chain in the 
formula ; for example, 

OH •CH 3 ' >CH ‘ CH< 5h 3 or CH S - CH 2 - CHMe-CHMe-CH, 
should be termed /ify-dimethylpentane not methylethyIsopropyl- 
methane, and or CH 3 -CHMe-0HMe-00 2 H 

should be termed a^-dimethylbutyric acid, not a/?/5-trimethylpropionic, 
or a-me thy Isovaleric, or methylfsopropylacefcic acid. 

18. Use names such as methane, ethane, &c., for the normal 
paraffins or hydrocarbons of the C n Ho n+ 2 series of the form 
GH 3 -[CH 2 ] 5 *CH 3 , <fee. Term the hydrocarbons C 2 H 4 and C 2 H 2 ethylene 
and acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by 4mm . Adopt the name 
aliens for the hydrocarbon CH 2 ICICH 2 . 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in ol Alcohols should be spoken of as mono-, di-, tri~, or 
n-hydric, according to the number of OH-groups. Compounds which 
are hot alcohols, but for which names ending in ol have been used, 
are to be represented by names ending in ole, if a systematic name 
capnpt be given, thus anisole not anisol, indole not indoh Compounds 
shcliiy'aa^^l^eQNa,; ■ EtONa* dec., should be termed sodium methoxide, 
sodium ©thoxide, «fec. ' - 

in the name of a compound are to be 



3 


given in the order fluoro-, chloro-, bromo-, %do-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19» Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed %droay-derivatives, and not oxy-deriva- 
tives; for example, hydroxyacefcic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, QPh, OAc, <fec., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt*CHMe‘C0 2 H, instead of ethyl-lactic acid; 
3:4-diethoxybenzoic acid, (0Et) 2 C 6 H 3 *C0 2 H, instead of diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, 0Ac*0HMe*C0 o II, instead 
of acetyl-lactic acid. Terms such as diethylprotoeatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C 6 HEt 2 (0H) 2 *C0 2 H, and not C 6 H 3 (0E%C0 2 H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula G 6 HBr 2 (0H) 2 *C0 2 H. 

20. The term ether should be restricted to the oxides of hydro¬ 
carbon radicles and their derivatives, and the esters (so-called com¬ 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH 2 , NHR, NR 2 , NH or 
NR, its name should end in ino ; for example, /3-ammopropiomc acid, 

CH 2 * OH 2 *C0 2 H, /3-anilino-acrylie acid, NHPh-CH:CH*0O 2 H, 
a-iminopropionic acid, NHI0Me*0O 2 H. 

22. Compounds of the radicle S0 3 H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine> as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
j|g^the standard of reference on questions of nomenclature not provided 
Tor in the preceding sections. 

Notation. 


25. In empirical formulae the elements are to b© given in the 
order 0, H, 0, N,C1, Br, I,F,S, P, and the remainder alphabetically. 

26. Equations should be omitted unless essential to the under¬ 
standing of the results ; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 

27. To economise space, it is desirable: . . 

(a) That dote should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula. 



(b) That foAmlae should he shortened by the judicious 

employment of the symbols Me for Off s , Et for 
an B , Pr* for CH./CH,*CH 3 , Pr^ for CH(CH 3 ) 2 , Ph 
for C 6 H„ Py for C^lSf, Ac*for CO-OH* and Bz for* 

oo-oX- 

(c) That formulae should be written in am line whenever 

this can be done without obscuring their meaning. 

28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 

(a) The abbreviations o-, m-, and p- f should be used in place 

of 1 ; 2- or ortho-, 1 :3- or xneta-, and 1: 4- or para. 

(b) In numbering positions in the case of substitution deriva¬ 

tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 

(c) Haines of substitution derivatives should be given in 

such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :—- 


BOM 


Brl 


/^Br is 2 :5-dibromobensenesulphonic acid; 

\s 


Me 


S0 3 ® 


|NH 2 is 3-bromo-o* toluidi ne-5 sulphonic acid. 
iBr ' 


29. In representing the constitution of derivatives of other “ closed 
chain 5 ® hydrocarbons, graphic formula© should not be employed, but 
the system of numbering positions indicated in Richter's Zeodkon der 
KohUnstoff-Yerlindungm (3rd edition, 1910, pp. 14—26) should be : 
used, of which the following schemes may be regarded as typical 


0 

s 

NH 


A\ 

/X 

•s 2 : 

5 2| 

5 2j 

]4_Jlj 

4 3® 

k_?! 

Farau. 

Thiophen. 

Pyrrole. 

o 

S 

NH 

f 1 


j^|M 

■.!«. SIN, 

i i 

14 3.N 

[4 4 ; 

■ ■ ', 

' ■ Thiazok. 

Pyrazole. 
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Naphthalene. Quinoline. fcoQuinoline. 



Anthracene. Phenanthrene. 



Diphenyl. &8-Dinaphthyl. 


Manuscript. 

30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Hot more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must , be 
fastened together by means of gum at the top left-hand comer. 

“^*^33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the Erst sheet of the abstract. 

Proofs. 

34.. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

' 35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 

*** The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final 

' * This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Lexikon. 
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